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PRES'ACE 


1 During the summer of 1901, the Govemor-General in Council decided 
on the formation of a special Commission to report on the Irrigation of India 
as a protection against famine (see Resolution No. 13 — 61-16 of loth September 
1901) 

The terms of reference to this Commission were as follows — 

(i) To ascertam the utihty of irrigation under local conditions of agn- 

cultuie, whether in generally increasmg the produce of the land 
01 in securing it from the effects of failure of rainfall 

(ii) To leport upon the extent to which irrigation has been provided by 

worlvs constinicted by the State and the results — productive, pro- 
tective, and financial — ^which have been attained 

(ui) To determine the scope which exists for further extensions of State 
UTigation worhs, mth particular regard to such proposals for new 
u orbs as may be laid before the Commission by local officers, and 
to estimate in general terms, after considering the results attamed 
on completed pro3ects and the data available from others which, 
uhether sanctioned or not, have been investigated m sufficient 
detail, the piobablo net cost to the State of carrymg out such 
extensions. 

(iv) To consider the extent to which local capacities for irrigation have 
already been utilised by private individuals There are in some 
districts a great numbei of private tanks or canals on which a 
considerable area of cultivation depends, and the question of 
stimulatmg private effort in extending such works deserves careful 
consideration It may be found that when imgation ordinarily 
> lelds too small a profit to attract the investments of private 
capital, the Government can extend it more economically by the 
grant of loans, or by forgoing the recovery of a portion of its 
loans, than by itself undertaking the construction of works It 
may also be possible to assist the construction of works of this 
class by systematic aiTangements for mcluding them in the pro- 
Tincial programmes of rehef works, and by executing them as 
far as may be possible by rehef labourers on occasions of famme 
Undei this head also falls the important question of the extension 
of well cultivation, which in many tracts wdl probably afford 
greater and more rehahle protection than any other foim of irri- 
gation woik The attention ot the Commission is particularly 
mvited to this branch of the sub 3 eot 

fv) To consider the character and utihty of the works on which rehef 
labour has been employed during the late famme, to make 
recommendations, whenever possible, either for the completion or 
defimte abandonment of such works as have not been completed ; 
to examine the existmg piogrammes of lehef works, and to 



( 2 ) 

suggest tlie arrangements permanently required for revising and 
maintaimng them in the most efidciont manner so as to ensure the 
application of relief labour as far as may he possible to works 
which wiU have a leal protective value. It is essential, with a 
view to the possible recurrence of famine, that in each province 
the arrangeiUents for meetmg it and for the employment of local 
labour should he m so advanced a state that operations may 
commence, as part of a continuous programme, without the dissi- 
pation of force or the delays resultmg from hastily prepared and 
often imperfect schemes 

In the Resolution lef erred to the followmg instructions were also included 
for the guidance of the Commission — 

In considermg proposals for new mrigation works the Commission will 
understand that greater importance may often be attached to the 
extent and rehabihty of the protection that wiU be afforded than 
to the merits of the schemes regarded as financial investments 
The irrigation works hitherto constructed by the State in India 
have on the whole proved directly remunerative , hut it is 
rccogmsed that the programme of works of this kmd may he 
approaching completion, and that the great storage works 
required for any considerable extension of irrigation in the tracts 
which are most exposed to fa min e must necessarily be more costly 
per acre protected, and therefore less remunerative, than the com* 
pleted works which draw unfailing and perennial supplies from the 
great nvers in Northern and Southern India As regards new 
works therefore the mam question is not whether they wiR he 
likely to prove directly remunerative, but whether the net finan- 
cial burden which they may impose on the State m the form 
of charges for interest and maintenance will he too high a pnce 
to pay for the protection against famme which they may be rehed 
on to afford It is from this pomt of view that the Commission 
should considei proposals for the extension of irrigation in distnots 
in which cultivation is very insecure and precarious 

2 The Commission was foimally constituted on the arrival of the President 
fiom England, and we held our first pubhc meetmgs at Lahore on the 28th and 
20lh of October 1901 On the 30th we were present at Rasul at the openmg of 
the Jhclum Canal by His Honour the Lieutenant-Governor of the Pun 3 ab, 
and thence ivo proceeded on our tour through India 

3 In order that wo should be assisted in our inquiries by local knowledge 
and expencncc, the Local Government of each province visited by us had boon 
desired to nommatcan expencnced Revenue Officer to be a temporary Member 
of the Commission, so long as wo remained in the province The following 
gentlemen therefore were temporarily our colleagues, and were of the greatest 
assistance to us, taking part m all our mqmnes — 

Ir Iht Punjal — Tlio Hon’bio Jlr Jnmes Wilton, C S I , ICS, Settleracnt Commis- 
tioner 

Jb — TIib Ilon’blc Mr J W. P. Mair-Mnokenzie, I.C S , Chief Secretary to tlio 

Ilomb3\ (jo'rrnmcnt 



(S) 

In Madras — The Hon^ble Sir F A, Nieholsonj K C I.B., I G.S , Senior Member o£ the 
Board of Eevenne 

' In the Central Provinces — Mr R H. Craddock, C S.I , IC.S, Commissioner of 
J ubbnlpore 

In Bengal — Mr C G H Allen, ICS, Director of Land Records and Agncultnre. 

In the United Provinces of Agra and Oudh — The Hon’ble Mr D T Robert^ C.S.I, 
ICS, Senior Member of the Board of Revenne 

4 The Hon’ble Sir Denzil 0 J Ihbetson, K 0 S I , accompanied ns as a 
colleague thiough the earlier part of our inquiries, and from his great experience 
and mtimate knoTvledge of revenue questions he lendered us the greatest assist- 
ance When ue left the Madras Presidency on the 19th February 1902, he 
was obhged to proceed to Calcutta to take up his duties as a Member of the 
Yiceioy’s Executive Council , and his place on the Commission was taken by 
Mr Muir-Mackenzie who had aocompamed us as local Member throughout 
Bombay, and afterwards as an additional Member thiough Madras 

5 During our tour we successively visited the following places where we 
held pubhc mqinries and took evidence — LyaUpm on the Chenab Canal, Sukknr 
m Smd, Jaipiu and A]mei m Eajputana, Ea 3 kot, Kathiawar, Ahmedabad, Smut, 
Dhuha, Poona, Sholapur, Bi 3 apur, Belgaum, Dharnar, Guntakal, Bangalore, 
Coimbatore, Madura, Tan 3 ore, iladras, Ba 3 ahmundry, Hydembad, Amraoti, 
Nagpur, Eaipur, Jubbulpoie, and Pachmarhi, where we ariived on the 18th 
Mai oh 1902 

6 Here we sepai-ated for the season Tbe President, whose services had 
been lent from the Scottish Office, was obhged to return to his duties m 
London Mi Mmr-Mackenzie also went to England, on leave of absence, and 
Mr. Ea 3 aratna Mudahyar returned to Madras Durmg the recess, however, time 
was most usefully employed by Sir Thomas Higham up to the 26th May, when 
he resumed his duties as Seoietary to Government, and by the Secretary, in 
collating and condensmg the evidence already taken, and m obtaining further 
information on the sub 3 ect of our mquines 

7 In August the President terminated his service in the Scottish Office, and 
on the 16th October 1902 our Commission re-assembled, and we held meetings 
similar to those of the pievious season at Patna, Muzaffarpur, Darbhanga, 
Puruha (Chota Nagpur), Calcutta, Cuttack, Allahabad, Lucknow, Jhansi, 
Gwalior, Agra, and Meerut. Altogether we held 91 sittmgs, and exammed 425 
witnesses After the Delhi Durbar we settled at Lucknow, and there wiote this 
our report 

8. Before leavmg Noithern India for Ea 3 putaua in November 1901, we had 
the benefit of a lengthy interview with Su Antony P MacDonnell, G C S I , who 
was on the eve of retiring from the Lieutenant- Governorship of the Umted Pro- 
vmces of Agra and Oudh, and we learned his views on famine protective works 

9 Eiom the first Bmma was excluded from our tour of mquiry. TheKon- 
kan districts of Bombay, Coorg, Assam, and Eastern Bengal, are tracts m which 
theie IS no special need for ungation "We inquired mto the circumstances of 
such of the Native States as expressed a wish that we should do so, and wo were 
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glad of the opportunity of oomparmg their condition as regards imgational 
practice with those of adjacent British temtory. We devoted the greatei part 
of OUT time to visiting those Provmces of India in which tbe extension of 
protective irngation is most urgently required or presents the greatest difficul- 
ties Time and distance precluded us from visitmg Baluchistan 

10 We desire to acknowledge the courtsey and hospitality of His Highness 
the Mahara]a of Jaipur, His Highness the Mahara 3 a of Mysore, His Highness 
the Nizam, and His Highness the Mahaiaja Scindia, who invited us to their 
capitals and gave us opportunities for mspectmg important works and for 
ohtauung the evidence of many of the high officials of their States At Jaipur, 
Ajmer, Gwahor, and Rajkot, we had the advantage of meetmgthe lepresentativos 
of many of the States of Rajputana, Central India, and Kathiawai We are 
indebted to the Durbars of all the States upon which we have reported for the 
trouble which they have taken m preparmg the information laid before us and 
for the readmess with which they placed it at our disposal 

11 When m Bengal, we visited Darhhanga by the courteous invitation of 
the Maharaja, which we desire cordially to acknowledge We had not the 
advantage of meetmg the Maharaja, as his duties as a Membei of the Pohce 
Commission necessitated his absence, but we obtained much mteresting infor- 
mation as to the practice of irngation on his estates 

12 As it was evident from the first that our mqmries would be extended 
over two cold seasons, and that we should not be in a position to submit our final 
report before the close of the financial year 1902-1903, we addressed to the Gov- 
ernment of India, soon after completing our mqmnes m each piovmce, an ad 
interim communication, in which we offered opmions or made recommendations 
m respect of the most urgent or important questions which had been brought to 
our notice, and on which it appeared desirable that action should be taken with- 
out delay We have referred m the Provmcial Chapters of this report to the most 
important of these recommendations and are glad to acknowledge the prompt 
attention which has been accorded to them 
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WDIAN IRRIGATION (JOMMISSION 


Part 1 -GENERAL. 


CiiAPTCR I.-PREUMINAl^Y SUliVEY. 


Sfctiok I— CONEITIONS AFFECTING THE USE ANE VALUE OF 

lERIGATION IN INEIA. 

1. Jvfroduclory — Tho exfont of ai'ca embmeed bv our mquuies and 

flic extreme dnoi'<sitv of local condition*; jueclude ns from attempting, in tins 
proliimnnrj’ sun c \ , more than a general dcsciiption of the conditions which have 
led to the pmcticc of iiiigation m India from lime immemorial The actual 
utilitv of iiTigation, or, as it is defined in the first of our terms of reference, its 
ctTcct m inci casing the pi oducc of the land and m secunng it against failiu’e 
of the rainfall, must be left for subsequent considcmtion. Wo shdl refer to it 
nlicn uc come to deal more in detail until the circumstances of each province 
or tract, and to consulei tho expenditure which may rcasonahly he incurred 
by the State on the conslniclion of nngatiou verbs ns a protection agamst 
drought 

2 Tho mam factors determining the use and value of migation in any 
part of India, whothci from a purely productive oi from a Xamine-piotoctivc 
pomt of view, arc tlic roiiifnll, the soil, and the classes of crops suited to the soil, 
climate, and other local conditions The rainfall may ho so abundant and assured 
as to rondei irrigation supcifluous and even mini lous , oi, though oidmarily 
sufTicicnt, it may bo so liable to pciiodical iailmc oi imseasonahlc incidence as to 
call for irrigation as a protection against its iincortnmty , oi it may in all years 
be so scanty ns to make cultivation impossible ivithout iiTigatioii 'llie 
soil may he so inferior that tho incicascd yield due to iiiigation would not 
repay the cost of providing it, or it may ho so ictontivc of moistiu'O as to 
render artificial valcrmgs unncccssaiy except m tho driest year. The croj) best 
suited to the locality and to the means of the culhvatoi may he iiCD, which in 
gcncrol benefits liy a plentiful a])plicatiou of water, however heai y tho rainfall 
or it may ho sugarcane or a gaiden ciop, which mhut few parts ot India can be 
giown without iriigation , or wlicat, which, in the absence of winter mins, requires 
as a rule at least tluec oi four wateniigs to ensure a fiill crop On the other 
hand, it may he barley or giam, v Inch only lequuo ungation m a dry year; or 
'cotton, V hich, over tho greater part of India, is rarely irrigated even in a year 
of drought 

3. The ratnfall qf Jiidm.— The ininfaU is not only a main factor m dctol- 
minmg tlio value of imgation, it is m itself the primary source of all means of 
supplying it It is essential, tiiereforc, that at the outset of our report we should 
describe, however hnefly, the chief characterjstiqs of the rainfall of India — its 
unequal distnhution throughout tho seasons, its still moro m*egular distribution 
over the surface of the country, and its liability to fnilui’e or senous deficiency 
Part I. B 
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It wiU suffice to state tlie facts as tto find them, avoiding as fnv as possible 
all leference to causes and influencing conditions 

4 Seasonal distribution — By far the greater part of the rainfall is received 
between June and October, the penod of the south-west monsoon This is the 
chief season of ram over most of the ponmsula, and over almost the uholo of 
what 18 known as Northern India — the area lieWecn the Himalayas and the 
Vindhyas, contammg the gieat alluvial plams of the Ganges and Indus nvers. 
Over a great part of the western half of Ponmsular India, including nearly the 
whole of the Bombay Piesidency, the rainfall is practically confined to tins 
season 

6 In the south-eastern portion of the ponmsula the season of heaviest rain- 
fall IS from October to December, the penod of the north-east monsoon In 
most years, the Central Provmces, Berar, and Hyderabad, also receive dunng this 
season some showers of ram, which, though usually small m amount, are of gi’eat 
agncultural value, especially to the wheat-growing distncts 

6 The latter part of the wmter and earlier Bjiring montlis ait the season 
of the winter ramtall of Northern India The extreme noith-western distncts 
receive at this penod about half their average rainfall, and on all the outer 
ranges of the Himalayas, m the submontane distncts, on the plams of the Pun- 
jab, and over the north-western districts of the IJmted Pi evinces, ram, sometimes 
heavy, occurs dunng these months It extends, though somewhat less frequently 
and much less heavily, over the lomamdei of the United Piovinccs, ocoasionallr 
reaching Bengal and the noithem provinces of the penmsula 

7 Dnrmg the hot weather, from Maich to May or June, thunder- 
storms are frequent m Bengal, and in and near the hills of Nortliem India , 
while to Southern India also, at this season, the ‘ mnngo showers ’ give a few 
inches of ram But the Bombay Presidency and the plains of North-Western 
India receive praotically no ram during these months 

8 Geographical distribution — The general distiabution of *he annual rain- 
fefl. 18 shown on the map of India which acoompames tins report One of the 
zones of heaviest rainfall hes naturally along the western coast of the main 
pemnsula, where the monsoon stnkmg the W estem Ghats precipitates on their 
outer slopes an average lainfall of 100 to 250 inches A second zone of heavy 
rainfall extends along the outer ranges of the Himalayas, widenmg out south of 
Sikkim to include Eastern and Lower Bengal, and Asram where, at Cherapunji 
in the Khasi hills, the annual recorded rainfall averages 461 mches 

9. Prom the Bay of Bengal to the western bonndary of Bhopal m Central 
India, and from the Himalavas m the north to the Godavari m the south, 
stretches a wide tract of moderately high ramfaU (40 4o 70 mches). From 
Benares an offshoot runs up to the north-wesl through the Himalayan sub- 
montane districts nearly to the Indus nver In the south of the penmsula 
there are also two narrow strips with rainfalls of over 40 inches one on the east 
coast, from the north of Madras to the south of Tanjore, the other lying along 
the eastern side of the Western Ghats, and extending northwards as far as 
^ Baroda The remamder of India, excepting a small portion of Kathiawar, has a 
rainfall below 40 inches 

10 Tracts mth low average rainfall — The blue Imes upon the map show 
clearly the rapidity with which the rnmfaU decreases, from over 100 mchf^s to 
under 26 mches, as the clouds drift eastward from the summits of the Western 
Ghats , leaving a long strip of varymg width, extendmg from Kotah in Kajputima 
to Cape Comorm m the extreme south of the penmsula, in which the rainfall is 
both scanty and precarious They show also the less rapid, but stiU steady, deohne 
m the rainfall of North-Western India, from the 40-moh rainfall fine which 
passes through the western districts of the Umted Provmces, to the 5-moh line 
which traverses the State of Bahawalpur 



11. Pm lability of the rainfall — The avomgc i-ainfalJ oVet tte whole 
India, excluding the Himalayas and Buima, has been computed at 42 mches in 
the j oar , that is to say, “ such n onld be the depth of the sheet of water, if the 
nholo quantity’’ that falls on this area were equally distributed over its whole 
surface instead of being concentrated m certain provmces to the great depriva- 
tion of othei-s ”* Considenng in this way the country as a whole, the rainfall 
may be said to a ary but little from year to yeai, the gieatest known variation 
amounting to under 7 inches in excess or defect of the general average of 
J 2 inches But if separate tracts aic considered, it is found that in many 
parts of India the rainfall is liable to veiy great a anations, which increase as the 
area of the tract is diminished and become still more marked in the case of 
indi\ idual rainfall stations 

12 LiahiUty to deficiency . — The degice to which the raintall ot any year 
ishable to be so sciiously in delect as to cause injury to the crops may be greater 
in one tract than in anothei Avith a very similar average rainfaU , but, speak- 
mg generally, it may be said that the lower the rauifaU the gi eater its hability to 
serious dehciency from the average Whore, howevci, the annual rainfall is below 
10 or 12 inches, cultivation becomes practically impossible Avithout imga- 
tion In parts of such tracts wluch are devoted to pasturing cattle, high piioes or 
the drying up of natural grasses mav le.id to distiess and famme, but famme from 
failme of crops need not be apprehended On the other hand, m Eastern 
Bengal and Assam, and m the narroAA ship between the Western Ghats and the 
Arabian Sea, the rainfall, which exceeds 70 mches, has always been so 
abundant that the chance of its senous failnie may be regarded as extremely 
lemote BctAACcn these aic.is, m which the crops arc thus rendered safe by 
cxclusiA'c 1 chance on nrigation or by an assured and abundant rainfall, hes a "vast 
tract of ne,irly a milhoii square miles, of AAhioh, in the absence of irrigation, no 
poition can be deemed absolutely seome against the uncertamfaes of the seasons 
and the scoiugc of famme 

13 Within this tract the annual rninlaU is hable to extraoidmiuy A^ana- 
tious At mauA rcconling stations annual rainfalls of less than half the average 
arc not imcommon , v hilc at some, less than one-fourth the normal amount has 
been rccoi-ded in a year of severe drought On the other hand, at many stations 
hable to these senous deficiencies the amount reociA'ed in the year may equal 
and even exceed tAVicc the normal. Some parts of the country, in fact, 
suffer as often, if not so scA'ciely, from excessive as from deficient rainfall 
This IS a condition which AAiU not be OA'Cilookcd when we come to discuss the 
value of imgatioii in ccifain locahties , but aa c are now considenng only the 
habdity of the Aaiious poitions of this huge area to leceive a rainfall senously 
m defect of the normal A rainfall considerably below the average aatII no 
doubt, if faA'oiu’ably distnbutcd, often produce a fair crop, while even an 
abundant rainfall may, if it is unfavom-ably distnbuted, lead to scarcity or 
famme Tracts, agam, mAAhich the suffci mg from famme has at tunes been 
most intense, arc not necessarily those m which the rainfall is most hable 
to peiiodical defect On the contrary, the effects of drought when it does come 
are felt most m tracts like Gujciat, Wahva, and paid; of the Central Piovinoes, 
which OAvmg to the sufficiency of the rainfall ovei a long senes of years 
have come to be legaided as immune, and where the protection of the country 
by irngation has m consequence been neglected The quahty of the sod, the 
classes of crops cultmated, and the character and lesomces ot the people, are 
also faotora v hioh greatly modify the effects of a deficiency of the ramfall. 
But, as a general inle, tracts m which the ramfall is most liable to be m con- 
siderable defect from the average are those m which famines are most 
frequent, and the mjmics trom drought, m the aggiegate, greatest The fre- 
quency, therefore, with Avluch the ramlall m any tract falls senously below ^ the 
normal may be taken as the best general index of its need for protection by 
means of migation works 
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, li ,l'lio degree of least defect Jiom ilic avenigo ^vluoli would, as uiule, cjiuse 
mjary to the ciops is not easy to dctcniime even foi u given loealily, and it is 
still more diffioult to fix any gcnernl nile , but, for eomparntivc pm poses at 
least, it wiU be sullioiently concct to say that a deficiency of 25 per cent would 
bo likely to cause some injuiy, and that a deficiency oJ 40 per cent Would 
generally cause serious inimy Tlio former we may call a dry year, and the 
latter a year of sovoie draught. A deficiency of 40 ])or cent, on a i.ainfall of 
46 inobos would no doubt still leave a rainfall of 27 inches, while the same 
dcfioicnoy on a rainfall of 25 inches would leave only 15 , but in the former case 
rice would almost invariably be I be picvaihng ciop, and for it at least iuucc as 
much ram is roqimed as foi an ordinary crop of cotton 01 millot Indeed there 
aio some exceptional tracts, such as parts ol Gujerat, in which a rainfall of 16 
mohes, or loss than half the normal, has been found sufficient to give a fair 
crop when its incidence was seasonable , 

16. ihom the leoords ot a numbci of rainlall stations whicli have been 
supplied to us by the Motcoiologioal Bcpaitniont, o\tending back foi pciiods 
varying from tu'onty-fivc to fifty years, wo find that the aicrago ficqucncyof 
the ocouiionoc of dry ycai-s and of yearn of severe drought at stations in dilfcr- 
ent looahtios voiues as sboivn below — 
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16 So%ls — The varieties of soils to be found tbioughout India aio 

innumerable, but, ivith the exception of one impoitant class, the cultivated soils 
arc geneially smtahle for irrigation It will he sufficient to lecognize the broad 
distinctions between the mam varieties charai^enstic of the prmoipaJ geological 
divisions — the alluvial, the Deccan trap, and the ciystaJlme and sandstone 
formations / 

17 y/ie a Wwotai —The alluvial foliation oovei-s the gi eater part of 

Northern India, from the foot of the Himalayas to the northern slopes of the 















VindliyaSj and extends in a naiTOW iringe round tlie coast line of tli^ jicninsula, 
incicasuig in -widtli at the deltas of the gieat nvers which flow down trom the 
Western Ghats or the table land of Central India It occupies the greater, parts, 
of Smdj the Punjab, the United Provinces, and Bengal, and of the Gtidavari, 
Kistna, and Tanjoie districts of Madias The substrata consist usuaJly of alternate 
layers of sand and clay, but sometimes, especially m Bengal, the sand beneath the 
upper layer of loam is of unknown depth The surface shows every variety of 
soil, from the blown sands of the western deserts, to the nch loam and s tiff clay 
of the Ganges VaUey, oi the fertile black loam of the Kistna and Godavari 
deltas But the pi evading sod is a yeUow or led-brown loam which, m general, 
takes water freely and yields a largely increased outturn under imgation 

18 Theie aie, however, m the Punjab and Umted Provinces, numerous 
megularly distributed tiacts which have been rendered worthless for cultivation 
by the soil containing an excess of soluble salts —sulphates and carbonates of 
soda Undei conditions favourable to evaporation the salts accumulate on the 
surface, coveimg it with a white efldorescence locally known as reh or kallar. 
Irrigation, it water is apphed too freely m the neighbourhood of slich tracts* 
leads to an mcrease of the efflorescence , but it has not been found to morease 
matenaUy the extent of its aiea 

19 The Deccan ti ajp — The Deccan trap formation covers an area of 
about 200,000 square mdes m the north-western part of Penmsular India. It 
comprises almost the whole of the Bombay Presidency (moluding Kathiawar), 
the whole of Beiur, tlie western third of the Central Provinces, and half of 
Hydeiabad and Central India Withm the ranges of the Western Ghats and 
Satpuras, numerous varieties of sods are to be found, varymg from the light sandy 
or gravelly sods of the ndges, to the rich yellow or led loams of the mner valleys 
of the bills Elsewhere m this wide tract, black cotton soil prevails ^ It is so 
called from its colour and from its suitabflily to the cultivation of cotton It 
vanes considerably m colom’, consistency, and fertihty, but all varieties are 
highly retentive of moistme When dried by the heat of the sun, the sod 
contracts to an unusual extent, seammg the surface of the country with 
cracks to a depth of several feet, and m this condition the most fertde 
varieties crumble mto small and fiiable fragments. To the black cotton sods 
generally, irrigation is not smted. But to many crops it can be apphed 
fteely and with profit to the cultivator, when the sod is not of great depth and 
where the sub^ratum affords good natural drainage , even m the deeper sods 
rice can be migated with advantage , and, imder aU conditions of depth and sub- 
sod, nrigation is useful in affording the means of sowing a crop m a year of 
drought 

20 Black cotton sods are also to be found outside the area of the Deccan 
trap, generally in the valleys of sk earns and nvers In such oases the sods are 
mvanably alluvial and closely resemble, though they may not be identical with, 
the deposits simdaiiy formed within the trap' area As a rule, owing to the 
gieater depth of the s^sod and to its overlying an unpeivious substratum, these 
sods are less smted to migakon than the ‘ sedentary ’ deposits, oi sods formed tn 
situ in the trap atea The chief districts outside the trap foimation m which 
black cotton sods piedominate are Bellary, KmTiool, and Cuddapah, m'Madras , 
Surat and Broach, m Bombay , and Jalaun and Banda, m the Umted Provmces 

J 

21 The ayslalhne tract — The crystallme and sandstone formations 
occupy the whole of Pemnsular India outside the area of the Deccan trap 
and the narrow strip of coast alluvium Then area comprises almost the 
whole of the Madras Presidency , the State of Mysore , halt of Hyderabad , 
two-thirds of the Central Provinces , with the Bengal Divisions of Onssa and 
Chota Nagpm Northward it extends mto and mcludes the whole oi the 
greater part of the Sonthal Paiganas and Birbhum distracts of Bengal, the 
Mirzapm, Jhansi, and Hamirpm* distncts of the Umted Provmces, the Baghel- 
khand States of Central India, and the eastern half of Eajputana The 
pievailmg soils vary from a dark red loam in the bottoms, to the hght sandy 
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ot stony soils ol tlie arid uplands ■whioli produce the poorest of crops (The bettei' 
classes of sods in this formation lepay the cost of irrigation even more abun- 
dantly than the yeUoiv loam of the alluvial tract of Northern India 

22 The prinoipal crops — ITie crops may be divided broadly mto two 
classes the autumn crops, sown m the spring or summer and harvested in the 
autumn , and the sprmg crops, sown m the autumn and harvested m the spnng 
These are known throughout the greater part of India as the hhartf and rabi 
crops In Madras, howevei, they are called first and second crops Both m 
Northern and Southern India the autumn crops are mainly millets, pulses, and 
nee The principal spnng oiops are, in Northern India, wheat, barley, linseed, 
and giam , and in Southern India, mdlets, nee, lute, and gmgelly The wheat 
area may be divided roughly from the spnng millets and spnng rice area by 
a hne drawn from Bombay round the southern extremity of the Central Fro- 
vmces and through the Patna distnot m Bihar 

23 The ciops which are mainly or in a gieat measme dependent upon 
imgation to ensure a full outtmn m an average year are nee, wheat, and barley , 
sugarcane and garden crops , and indigo, where it is grown as an autumn crop 
Cotton, when grown m black soil and some of the staple hhartf millets are said 
to receive but httle benefit from irrigation even m a dry year 


Section H —NATURAL PAOILITIES POR IRRIGATION. 

24; The alluvial tract — Each ot the three great soil divisions refened to 
in the previous section is charactenzed by special facdities, or by its lack of 
facihties, for imgation Ilie level surface of the alluvial plains admits of 
their absorbing a large percentage of the rainfall , and except m the deserts 
of the Punjab and Rajputana, the subsoil watei is generally close enough to 
the surface to place the cost of hftmg it withm the means of the cultivator In 
many parts of the Eastern Gangetio valley, the subsoil consists as we have said 
of sand to an unknown depth, but elsewhere the substrata are usually suitable 
for the construction of wells 

26. These plains, agam, aie travei-sed by all the gieat perennial rivers 
whose sources he m the snows and glaciers of the Himalayas or under the assured 
and abundant rainfall of the Western Ghats , while the level surface of the 
country presents no serious obstacle to dirinbutmg the nver-waters over the 
length and breadth of the land So marked are these facihties for the construc- 
tion of canals compared with those elsewhere, that within tbb alluvial tract are to 
be found aU the great canal systems of India. 

26 But the flatness of the suilace, which lends itself so leadily to the con- 
struction of canals, is an obvious obstacle to the construction of reservoirs for the 
storage of water Thus, withm this large tract there is practically no imgation 
from artificial tanks, except in some of the nee districts of Bengal where the 
shghtly undulating surface of the country admits of water being stored m 
shallow tanks to tide the crop over a break m the rams In parts, however, of 
the Umted Provmces, irrigation is extensively practised from water stored m 
natural depressions 

27 The crystalline t} act — This tract is traversed by all the great nvers 
vhich rise m the Western Ghats, but, for the most part, then channels are too 
deep and then gradients too small to admit of their bemg utihzed for imgation 
outside of then narrow valleys Even when the watei can be raised to the level 
requned for commandmg the countiy, the broken and uneven surface renders 
it impossible to construct, at a praoticablo cost, systems of canals at all comparable 
m size to the great canals of the alluvial tract 

2S On the central table-land, the rainlall is generally too scanty, and the 
drainage too rapid, for the accumulation of an abundant supply of water in the 
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suljsoil. There is no permanent tindergronnd flow as in Northern" India, and, 
the supply being usually dependent on mere local percolation, the weUs have to 
be of largo diameter Their large size and the rooky nature of the substratum 
lender thou’ construction more expensive than m the alluvial tract 

39 With the uatcra of its large nvers generally unavailable, and with its 
wells at the best affording a costly means of imgation and one unsuited to rice, 
tbe piincipal irrigated ciop, this tract has to depend for its protection mamly 
upon storage of the local rainfall Por this fortimately the broken and imdulato 
mg nature of the surface affords good faoihties , and the numerous tanks which 
stud the surface of the country, and coUeot the rainfall from a large portion of 
its area, aie the chief oharacteristio of the orystaUine and sandstone formations 

30 The Deccan trap — Within the area covered by the Deccan trap 
formation, the general configuration of the country is somewhat similar to that 
of the crystalluie tract, but it is even more broken by numerous hills and ranges 
of lulls. The Nerbudda and Tapti rivers have them sources within this 
tract, and leave it only as they approach the sea The Godavan traverses 
it m the first four hundred, and the Kistna m the first two hundred miles of its 
course The moistoue retaming properties of the soil and the impervious nature 
of the subsoil cause the local streams to be of a more peienmal nature than 
those in the crystaUine and alluvial tracts , but they also prevent the free 
flow of surface watei into the subsoil Thus, except m some favoured locahties 
the weUs are deopei and yield a less copious supply than those of the othe 
two tracts, wlule the numerous cracks which foim as the sod contracts in the 
heat of the sun necessitate a frequent or a very copious apphcation of water 
to an migatod crop On the other hand, the soil retains sufficient moisture 
m all ordinary years to bring the staple crops to matmity without aid from 
imgation Di this tract, therefore, there are comparatively few imgation works 
of any kmd, and irrigation is conned for the most part to the more valuable 
crops 

31 Comparative catent of irrigation in the three tracts — These differences 
in the facihties for iirigation in the three tracts have led naturally to correspond* 
ing differences in the relative areas protected by the various means of irrigation 
1 his is clearly exhibited in the foUowmg tabulai statement Ihe figures given 
are for areas for which there are fairly lehable statistics, mcludmg Native 
States — 


DIrislon or tnot 

1 

Area 

annnRlly 

cropped 

ThnnfRnd* 
of ocre* 

Pj30EirTXOE OF OEOPPED AEEA 

IBBIOATBD PBOU 

Oanals 

Toni* 

Wells. 

Other 

soaroee 

Total 

Alljviat 

1S5,000 

12-4 

18 

78 

8 6 

351 

Crystnlbne 

100,000 

1*5 

78 

42 

2'B 

IB 6 

Dcccan trnp 

58,000 

02 

08 

24 

O'S 

5*2 

Total 

293,000 

6«S 

88 

6*8 

2*6 

1 

17 6 

1 


32 Evidently the alluvial tract is, as we have stated, specially favoured by 
its facilities for canals and wells , for in it he all but an insigmficant portion of 
the canal area, and about two-thuds of the well area On the other hand, there 
IS but hfctle tank imgation, the small area shown trader that source being watered 
chiefly from natural depressions The crystalhne tract contains nearly all the 
irrigation from artificial tanks It has piaotacally no canal imgation, and much 
less well irrigation than the alluvial tract In the trap area, where, speaking 
generally, irrigation is least required and most difficult to provide, there are 
practically no canals or tanks, and the area watered by wells is inoonsidei’able. 
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SeotioiI' in —DEVELOPMENT AND PRESENT EXTENT OE IRRIOA- 
^ , TION IN INDIA 

Pi 

33 Defintkon of trrtgahon works — The siu’plus ramfaU becomes avail- 
able for use m artificial irngation Tvben it accumulates or fiows, eitbor upon the 
surface or in the subsoil, at a level sufficiently high to admit of its bemg diverted 
or raised on to the land But in all cases before this can be done certain works 
of construction are necessary These are called works of irrigation, oi, bnefiy, 
‘ irrigation works ’ Thus the term irrigation works includes works of many 
varieties and magmtiides, ranging from tb.e rude contnvances which enable the 
cultivator by swinging a basket to raise water from a pond, to the huge embank- 
ment of earth or masonry holding behind it a lake of many square miles , or 
from the small temporary well, a mere hole m the ground Imed with brush- 
wood, to the great canal which, carrying for some hundreds of miles a volume 
of water equal to that of a large sized nvei, delivers it into a network of smaller 
channels for the imgation of over a miOion of acres 

34 Glasses of imgation toorks — The imgation works of India may be 
divided into three mam classes canals, tanks, and wells Under ‘ canals ’ are 
classed all works of any considerable size for diverting the waters of streams oi 
rivers, and carrying them on to the land , under ‘ tanks,’ all works for the storage 
of watei, and all natural depressions of which the watei is used foi imgation , 
and under ‘ wells,’ works for giving access to the subteivanean supply, or to the 
waters of rivers which, running deep below the general level of the ground, have 
to be lifted vertically befoie they can be made to fiow on to the fields Canals 
are of the ‘ perenmal ’ or ‘ inundation ’ type according as they are designed to 
draw their supphes from the nver at all seasons of the year, or only when it is 
m flood In the former case it is almost always necessary to make a weir, 
temporary or permanent, across the nver so as to divert the water into the canal, 
and this is often one of the most expensive parts of the canal works Inundatioi 
canals have no such weirs Once cleared of silt they go on taking in water from 
the nver untU, at the close of the flood season, its surface falls below a certam 
level, and the canals then remain diy until the next flood season 

86 JDistmction between State and private works — In the case of lai^e 
tanks or canids, works have to be made and subsequently mamtained which 
are beyond both the means and management of in^nduals or village com- 
mumties Such works are therefore generally constructed and controlled by 
the State , and we have thus a second olassifioation of u-ngation works into 
‘ State works ’ and ‘ private works ’ All woiks which have been constructed or 
which are maintained or partially maintamed by the State, are classed as ‘ State 
works ’ The irrigation from ' piavate works ’ is entered m the annual Statistics 
of areas ungated under the heads of canals, tanks, weUs, and ‘ otliei sources ,’ the 
last mcludiUg imgation from nvers and streams, andfrohi channels which aie too 
small tolie classed as canals The distinction between canals and the smaller 
channels is nowhere clearly defined, and the classification adopted vanes from 
province to provmce and even from distnct to distnct 

36 Early htslory of irrigation works in India — In the early records of the 
peoples of India, dating back to many centunes before the commencement of 
our era, there are frequent references to the practice of imgation "Wells have 
been in use from time immemonal , most of the almost innumerable tanks 
of Southern India have been m existence for many generations — two in the 
Chingleput distnct of Madras, which stdl imgate annu^y from two to fom’ 
thousand acres, are referred to in inscnptions which are said to be of the 8th and 
9th centunes of our era , the practice of drawmg off the flood waters of the Indus 
and its tnbutanes by means of small inundation canals has been followed from 
a very early date, and in the submontane distncts of Northern India are 
stdl to be found the remains of ancient imgating channels which have been 
buried for centunes in the imdergrowth of the forests But the numerous laige 
works which now exist for utihzmg the supphes of the largei nvers are of com- 
paratively recent date , and httle seems to have been done in this direction 
before the country came under Bntish rule The most notable exceptions are 
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tlie * Grand Ament ’ across tire Coleroon river in Madi as, some of the intin- 
dation canals on the Indus and its tributaries, and two canals takmg out of the 
Jumna river at a point where, passing through a gorge m the outer ranges of 
the Himalayas, it debouches on to the plains 

37 To the ' Grand Amout,’ tradition assigns a period corresponding to the 
close of the second century, though it is probably of a much later date This wort 
IS, so far as is known, the greatest engineering work earned out m India before 
Bntish rule began It consisted of a sohd mass of rough stones, ovei 1,000 feet 
in length, 40 to 60 feet m breadth, and 16 to 18 feet in depth, stretching across 
•the whole width of the Cauveiy nver It fulfilled its purposes for some cen- 
turies, and in 1830 was stiU m o’peration, hut the vaganes of the nver had not 
been watched, and by that time the mam stream had begun to flow down a 
noi-them channel known as the Coleroon, and the district of Tanjore had lost 
much of its former prospenty. 

38 Most of the existmg inundation canals m the Multan, Muzaffargarb, and 
Dera Ghazi Khan districts, were constructed by the former Muhammadan and 
Sikh rulers, and on many of these canals a high degree of efficieucv was attamed 
under the management of the great and energetic canal maker, Diwan Sawan 
Mai 


39 A canal, known as the Hash, was also constructed by the Sikh or 
Muhammadan rulers of the Punjab to caary water to Lahore from a pomt on the 
Bavi nvei at a distance of 130 mdes When the Punjab came uudei British 
rale, the area irrigated by the canal was paying a revenue of eighty-five thousand 
rupees Its geneinl ahgnment was fauly good, but m detail there had been so 
many errors that to lectify them would Imve cost more than making an entirely 
new channel The Hash has been replaced by the Ban Boab Canal, which has 
more than twenty times its canymg capaci'fy, and is one of the most important 
irrigation works m India 

40 Owmg to the proximity of the Jumna to Delhi, the Muhammadan 
rulers of India turned their attention at an early penod to utihzmg the waters 
of that river for the iirigation of the higher Wds on both hanks In the 
fourteenth century, Piroz Shah Tughlak constructed a canal takmg water 
from the nght or western hank of the Jumna, a distance of about 160 miles, 
to irngate his favourite huntmg grounds at Hissar This canal, which had 
silted up, was repaired durmg Akbar’s reign by the Governor of Delhi for 
the irngation of lands in his private estate, but for want of repall's it 
agam stopped flowmg About the year 1647 A D , the canal was repaired 
xmder the direction of Ah Mardan Khan, the celebrated Engmeer of Shah 
Jahan, and a new channel excavated to carry water mto the city of DeUu 
During the dechne of the Mughal empire the canal again gradually silted up 
until it ceased to flow The canal on the eastern bank of the Jumna was also 
constiucted durmg the Mughal Dynasty, piobably durmg the reign of Muhammad 
Shah (1718-1748) , but it appears to have been veiy soon abandoned, if indeed it 
had ever been used for the carnage of water In 1784 the work was partially 
restored by a BobiUa Chief who succeeded m brmgmg water to some short dis- 
tance below Saharanpur, and there are traditions of serious mjiuy having been 
caused theieby to the towns of Saharanpur and Behut N o masonry works of any 
kmd were constructed m connection with the canal , and m their absence, owmg 
to the excessive slope of the country, if any considerable volume of water had 
been allowedLo enter the channel, it must have led m tune to a fatal retrogies- 
sion of bed-levels 

41 Doubts have been expressed as to whether these works, m their former 
condition, ever irrigated any considerable areas or conferred much benefit upon 
the people Be this as it may, it is certain that it was the existence of 
the ‘ Grand Anicut ’ m Madras, and the remains of the old Muhammadan 
channels m the Punjab and Umted Provinces, which suggested and led to the 
construction of the earhest works carried out undei British rifle India, therefore, 
m a great measure owes to her former rulers the first inception of her present 
unrivalled systems of State irrigation works The most efficient and useful 
works which were constructed m former times are, however, the smaller works — - 

Part I, C 



10 


tanks, wou’S, and I'jvor-cliannols— 'wliicli arc to ko found scattered tlirougliout 
tlie Peninsula, and in Uppoi Burma Tliey are most numerous in the Madras 
Presidency, ivlicro to tins day they irrigate collectively an area equal to tliat 
irngated by all tbo larger woiks wliicb have been constructed by the Britisk 
Government in that Presidency 

42 lHai ly development of State %rrigahon toorls under British rule — With 
tbo oaily history of tbo construction of irrigation -works by tbe Bntisb Govern- 
ment, two names must always be inscpainbly associated Tboso of Sir Arthur 
Cotton and Sir Proby Cautlcy — tbo former in Southern, and the latter in Northern 
India In 1836, Su Ailliui Cotton consti’uctcd uhat is kno-wn as the ‘Upper 
Anicut ’ acioss the Coleroon iivci, so as to maintain the level required for the 
full utdi/.ation of the ancient dam or ‘ Grand Anicut ’ across the Cauvery, 
which he also strengtlioncd and restored To this woik earned out at a 
cost of about 35 lakhs, the district of Tan 3 orc, which pays annually to the 
State a revenue of 58^ lakhs, owes its present a^icultural prosperity Subse- 
quently Sir Arthur Cotton designed the works winch, constructed and improved 
at a cost of about three ciorcs, migalc more than two milhon acres in the 
Godavari and Kistna Deltas It would be difficult to find in any country three 
works of similar magnitude or cost which have conferred the same degree of 
benefit upon the people and the State 

43 In Northern India, at a still earlier date, dunng the administration of 
the Marquis of Hastmgs (1814-1823), the canal of Ah iMardan Khan, on the 
western bank of the J umna, was icstored, and the woik of reconstructing the 
eastern canal was put in hand Subsequently, in 1837, Captain Cautley, an 
Artillery Officci quartered at Dclira, a town which from some time in the seven- 
teenth centuiy had been supplied with drinking water by means of a small canal 
fiom the Bispana iivei, was deputed to make an estimate of the cost of a small 
canal fiom the Tons, a tiibutary of tbe Jumna Here, and subsequently on the 
Eastern Jumna Canal, Captain Cautlcy gained the knowledge and cxpenencc 
which he afterwaids utihzod to such wonderful effect in the construction of 
the great Ganges Canal— a work wluch in magnitude and boldness of design 
has not been surpassed by any iirigation work in India or elsewhere By the 
construction of this woik was laid the foundation of the numerous large canal 
systems which now cany tbcir waters so widely over the plains of North-Western 
India 

44 Cultivated and irrigated areas — The present state of development of 
Government and pnvate umgation woiks -will he desenbed in subsequent 
chapter's of this report It -wdl, however, be convement to show here the total 
aieas irngated in the vanous provinces, and by works of all lands The area 
irrigated in each province is shown in the foUowmg statement, and is compared 
with the total area, the population, and area annually under crop The areas 
sown and irrigated are gross areas , that is, areas which are twice soivn, or twice 
irrigated, are included tmee over Eor Bengal, accurate statistics are not a-vail- 
ahle, and the areas entered as sown and irngated are based upon an estimate 
supphed by the Director of Asrnculture — 


Pronneea 

Area in square 
miles 

1 

Fopolation 

Average area 
annually 
sown 

Area 

ordinarily 

irrigated 

Percentage of 
irrigatioxi on 
area sown 




Acres 

Acres. 


Punjab 

114,000 

23,867,000 

28,207,000 

10,430,000 

370 

Bombay 

76,ao 

14 629,000 

24,837.000 

1,077,000 

44 

Smd 

47 000 

8,211,000 

o.isaooo 

2 928,000 

88 0 

Maaras 

143 000 

87,690,000 

36 674 OCO 

10,682 000 

28 8 

Central Provinces 

87,000 

9,877,000 

16,814,000 

700,000 

4-2 

Bengal 

161,000 

73,017,000 

68,664,000 

6,349 OOO 

ion 

United ProvinoBs 

107,000 

47,692,000 

41,086 000 

11,056 000 

26-9 

Upper Burma 

87,000 

8,845,000 

4,666,000 

828 000 

17 7 

Bolnobistan 

22,000 

308,000 

1 

6,000 


Ajmer Merwarn 

8,000 

477,000 

888,000 

142,000 

36 6 

Berar 

18,000 

2,764,000 

6,820,000 

66,000 

8 

Coorg 

2,000 " 

181,000 

196,000 

1,0D0 

6 

Totai 

866,000 

216,969,000 

226,066,000 

44,098,000 

19 6 ^ 
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46. The figures show that out of 226 million acres aunually under 
crop m the uiugatmg provinces of Entish India, in round numhei-s 41 milhon 
acres, or 19^ per cent , are ordinarily irrigated The aieas m the various provinces 
are, however, liable to considerable fluctuations Thus mthe Umted Piovinces, 
with a good monsoon followed by good winter rain, the area iirigated by woiks 
of all lands may fall to under sis and-a-half million acres , while m a dry yeai 
it rises to over twelve milhons. On the other hand, a drought reduces the 
supply available from tanks m all paiis of India, and theie is a conespondmg 
reduction m the aiea migated by this class of works Similarly m Southern, 
and in some parts of Northern India, a prolonged drought greatly reduces the 
area rmgated from wells. 

46. Areas tmgated hy Stale aiid private ivories of all lands — The foUow* 
ing statement shows the areas imgated by each class of works, both State and 
private , and the percentage which the aiea under each class bears to the whole 
irrigated area — 


Glass of work 

1 

Area iinroted 
by each olaas of 
works 

Percentage 
of total irrigated 
area. 

- - State works 

Acres 


Canals . 

16,641,000 

36 6 

Tanks . 

2,944,000 

67 

Total 

18,688,000 

42 2 

Private works 



Canals . . . 

1,236,000 

28 

Tanks ... . . 

6,104,000 

118 

Wells . • 

12,896.000 

29 3 

Other sonrecs . 

6,186,000 

14 0 

Total 

26,610,000 

67 8 

GBAUD TOTAL 

44,098,000 

ICOO 


Of the total area irrigated, 18^ million acres oi 42 per cent, is watered by 
State works, and 26^ million acres or 68 per cent from private works Of the 
latter rather more than one-half is from weUs The area shown ‘ under other 
sources ’ of private works mcludes a large area (6,000,000 acres) irrigated m 
Bengal from private canals and from water held up in natiual depressions and 
m shallow artificial tanks 

47 Increase in rigated area dw'ing the past 25 years . — In the statement 
given on page 86 of the Eeport of thel’amine Commission of 1878-80, the aiea 
or dinar ily irrigated m British Territory m a favourable yeai is said to have 
amounted to 29,220,000 acies or 14 8 pei cent of the ‘ cultivated area ’ It is 
not easy to understand how the figures for some of the piovmces weie amred 
at, and certainly m the case of the United Piovmces the ungated area appears 
to have been considerably overestimated In those provmces, during the past 
28 years, there has been an mcrease of 1^ miUion acres m the areas migated by 
Government works, and of at least f million acres in the area migated by weUs 
The area irrigated m a favourable year should, therefore, have risen from 11^ to 
13f million acres, but in the most favourable recent year the area did not 
exceed 121- milhon acres. Twenty-five years ago the statistics of areas 
irrigated by private works were not sufB.oiently accurate m many of the 
provmces to admit of reliable estimates bemg framed It seems useless therefoie 
to compare our figures with those given by the I’anune Commission There 
are, however, accurate statistics which show that durmg the past 25 years tne 
area irrigated by Government works has been increased by 8 million acres, 
or by eighty per cent. , and from an examination of such recoids as arc 
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49 Total trriqalton m the Jtnltnii JOtuptre — Aiiunibei of Stales in mIucIi 
tlieic IS littlo 01 no irngation lime been oniiltort from the slntoTiicnt nboie , 
besides many smaller Stales for mIiicIi no infonnnlion is aiailnblc ifost of 
these latter arc, lioncici, situated in Bengal or in bilh tncl", and the UTigatcd 
aiea ivitbin them must bo inconsidorable i’rom the lignros for some of the 
States the areas of jayii', or alienated, lands arc oxoluded. lilahing an alloiranco 
lor this, and foi the States fiom nbieh no returns liavobcen rcccucd, tlio total 
area irrigated annunllv nitliin tlio Indian Empire, cxoluding the Kativc States 
ot Burma and EalUclnstan, is estimated at about oS million acres Of tins 
uica 10 miUion acres aio irngatcd from canals, 10 million from ^vells, 10 milhon 
fiom tanks, and 8 nullion from olhci sources 
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TiO Small pti ^t'lifau/ (if f atafiill iioio ithlizcd tii trrtgalton — Tlic 
rcquind f<n (lotcrmiinnir the oxtcnl <o mIucIi the i-ain-AA liter is utilized for 
irnuution, me ju innin is'sptcls incomiilolc 'JIic .icfuiil rolunic of the ram 
Mlneli mils numnlh oxer llie i;iciU'i pail ol llic tounlii, enu bo aseertamed 
w nh n TU"ir njipro u b to ncoutna fumv tbo coinploto data jmblisbcd Iia tbo 
Mi'ioorolo^ic il Uop'uliiu lit Bui for d< lerminnig u ilb scionlilic exactness the 
praporiion of the rimfall wlncb flows olf tbc ground surface, and uliicb might 
1 h' u. uh' i\ iihhU' for < mnis or for storage, the neci's.saiy mfonnatiou is not 
uxailahle foi nniix of tbe most impoitaiit nxci-bisms I'or the Godiuan, 
K’siin. Ciu\fi\, J'onner, I’al ir, ami roiimar, Ibcie are records of tbc suiplus 
How, from the gre iter p irt of the c it cbmenl, o\l ending bach for a sulhoicnt 
number of xcirs to admil of a faiih ateuiatc estimate being fniincd of the 
axerau<‘ ilow , and m the lase of tbc Indus tlic detailed observations made 
(luniu: rseent xeirs li\ the Indus Bner Commission are of material assistance 
1 »ir the (ianees aho the dml\ irauge readmes at Benarcs, and the few obsena- 
tions wbieli b I'e been madt ol tbe flow m tbe rnei, afford maferial for a lOugh 
estimate of the axenge How ivist llial j lace . and for tbe ^falmnadi iticords 
are ixnilabb' of tbe daiix disUiargc fbrougbout one loecnt jear But foi 
tbe Gances bebtw 1 enaies for tbe Xerbudda, 'Jajili, and Subarnrekba, there .ire 
no ri lords to sliow tbe surplus p issmt; to I be se i In tbc'sc cases i chance must 
be plan'll up m a eo-eflieiont of run oil, sdeeted with regard to the rainfall and 
other t onditions, and to the eo-i fliciem of actual How dvtennined for other 
I itebnunts 'J he estimates arn\<d at In tins method must be regarded as 
nun' rough ajiproxmntions 'Ibon* are, morcoxer, no rccoitK to show what 
pen ' ntaec of tbe xolunie usnl for inmatinn is restored to tbc rners bj 
pen'olation through the subsoil or otherwise It is bowoxci, ])iobablx x'ci'j 
much b's thin is mdu ited hx obsirxations made in America, and for onr 
pUIJK»st^ it will bo sainiciciitlx tora'ct to assume that the total surface flow is 
made itji of the xolunie I'nsmir to these i that utilized foi irrigation Xoi 
.ire tbe rccoros of the xolumes med in irrigation alwnxs procumhle ,'luit foi most 
of the Inrgi r and foi main of the sni illerxxorks, accunite rceords arc kept of tbe 
xolumes mb 1 mg tbe nuun rbanneLs 1 iguivs can, ibercloie, be auned at, 
wlucb, as n wbolt, will exhibit fairlx torreet results 

ol. In the at{tiin]xinxmg diagnin x\c show, xxilb as ne-ii an appioaeli to 
accuniex as M’eins jK>ssihle x\ it b tbc data at jirc'cnt axailable, tbc total xolurao 
of rainfall ox ei the eitobments ol the princijul iixcis or groups of iivci-s, 
tbe n*suUing sui face flow, and the extent to xibieli that flow is utilized in 
irrigation 'Ibc area ini hided m our estimate com]»iJscs the basins of the 
Indus ,md Ganges, nud the lest of India xxhieh hcs betxxeen then southcin 
boundaries and C i]>e Comorin , the e'ltchinent basins of tbe Bialunapiitra, and 
of tbc lirixxadinnd olbei Burmese iixei-s, and all that ixul of Baluchistan which 
liesxxestwanlofthe Indus watci-shcd being excluded fixmi the calculation Oxci 
this aicn, coxoriiig ],1!J1,000 sqimic nnlcs, the axenigc annual rainfall is 37 i 
inches, gix mg a total x ohiiuc of 123 billion ouhio feet ol w atci Of tins, a x oliuno 
of ol billion ciihie feet, or -Jl pei cent , icsiilts in snifaee flow , and of this 
again billion euhie feet is held hack or dix cited foi puiposcs of imgation Of 
the xxalor xxhieh is thus held hack or dix cited, only a pioportion, certainly not 
more Ilian 30 jicr cent , is acliially dchxcrod on to the fields. But if the xvholc 
xolunie wore to i each the liclds, it would icpie'scnt a depth of 3^ feet oxer the 
total mea of dO million aeics which, making a lough allowance for aicas watoicd 
hv rn or floods, may he taken as the aica niigatcd fioui all soiuccs excojit 
xx'ellh 'llie depth xarics lioiu about feet m Northern India, whcio the nil- 
gai ion is chielly that of raid eiops lioui canals and natimil dopicssions, to 
3 feet or more on the nee liclds of iSouthern India 

32. Of the 39 per cent of the iiiinfall which lomains to sustain plant lifOi 
to (wapomte into the aimosphcio, to moisten or satuiatc the soil, or to loplemsh 
tho wateia ol the saihboil, a small peiceutngo is (haw’u off through w'clis and 



utilized for inigjvtion Tlioic aio very few dntii iivinlulilo for cstiinuiin" tlui> 
poroentago uutli any protcnco to acouiaoy ]3ut in jS^oithem India, where llircc- 
touitliE of the wcU iii’jgatcd area u to bo found, tlie nggicgatc depth of the 
waterings given to each ciop docs not, on tlic average, o\coca a foot m dcjith 
In Southern India, w^hero sugaicano and gaidcn ciops coustitntc a largo piopor- 
tion of the area w^atcred from wells, the total depth of the waterings may bo 
taken at twm and-a-halC feet. At a rough estimate, tlieicrore, one billion cubic 
feet, or 0 8 per cent ot the rainfall, is utilized in w ell iriigation. 

63 Thus, roughly, it may bo said that, out of a total rainfall a\eruging 37-1 
mches m depth, 69 per cent , or 22 inches, is absoibcd m sustaining plant hfc, in 
maintaming moistmo in the soil, and in icplcnishing the subsoil watcr-supiily, 
or IS lost by evaporation , G per cent , or 2-]^ inches, is utilized m artificial irriga- 
tion of all kmds, while the balance of 36 percent, oi 13-|- inches, is earned awaj 
by the iivei’s Agam, according to our calculations the bTiifaco flow amounfa 
to 61 biUion cubic feet, and of this only GJ bilhon cubic feet, oi 13 pci cent., is 
utilized in magation, The balance of 41^ billion cubic feet, or 87 per cent of 
the total surface flow, passes to waste in the sea. 

64. By those who have no knowledge or only an incomplete knowdedge of 
local conditions, it may bo thought that a huge pait of the groat volume of 
■water, amountmg to mow than 44 bilhon cubic feet, which now passes uselessly 
to the sea, might have been utihzcd, oi could be utilized in the near future, 
for an enoimous extension of magation and the oftectual picvcntion of 
famine. We have seen that, although theic arc extra ordinaiy local varia- 
tions of the rainfall, the total amoimt lecoived over the whole ol the Indian 
Pemnsula does not vaiy veiy appicciably from year to ycai. Why then, 
it may bo asked, should it not be possible to utihzo the smplus of one 
tract to make up the deficiency of another , oi, w'heic the physical conditions 
render this impossible, why should not the siupilus of wet years be stoicd up 
in leadiness foi a yeai ot drought in oieiy tiaot of which the rainiall is liable 
to failure? We aie, as we shall picsently show, far fram considormg that 
migation m India has leachod its ultimate limit We cannot state, as the 
resiilt of our mquiries, exactly what that hmit may bo , but w c are comunced 
that there ai’e many paits of India w hoi o 'the utmost uso of every available 
means of irrigation wah fail to afford complete piotection against failme of the 
rainfall It seems necossaiy, thorefoic, to state a few facts and considerations m 
order to dispel any eironeous impressions that may have arisen from a study 
of the figures which we have given, and to pi event over-sangume expectations 
being raised as to the possibility of utdizmg in imgation any very large share of 
the enormous smplus volumes which om calculation shoivs to bo earned off 
annually by the nvers of India 

56 Conditions limiting the ea,tension of im^igation — The mam conditions 
imposmg a hmit to the use which can bo m^o of the smplus dramage of the 
countiy for the prevention of famme are — 

(1) the geographical and seasonal distiibution of the rainfall , 

(2) the physical configmution of the country, 

(3) the difficulty of holdmg up water stoied in years of good rainfall as 

a piovision agamst a yoai ot draught , 

(4) the charactei of tho soil , and 

(6) the large number of diffeicnt States and tomtones mto which tho 
country is divided and sub-divided 

66 Limitations imposed iy the distmhutton of the i atnfall — In its geogra- 
phical distnbutaon, the rainfall displays a diveraity which is said to be without 
parallel m any other coimtry m the world , the average annual fall vaiymg m 
different locahties from under five to nearly five hundred mches Lea'vmgmere 
questions of distance and cost out of consideration, the general contour levels of 
the coimtry •will frequently offer an msuperable obstacle to the transfer of water 
from regions of copious and assured rainfall to those where it is scanty and oapn- 
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oioit'; At the '?ain6 time, the seasonal distribution of the rainfall, n'liich is contiiied 
for the most part to a feu” months of the ycai, presents a condition most iinfaTOui- 
ablc to its economical storage and use , for if the iratei is to do more than merely 
tide the autumn ciop over bicahs in the monsoon, the storage leservoir must 
be made largo enough to cany the subsequent crop to maturity by means of 
the volume stored in a single rainy season Over the greater part of the 
country, there ishttleorno chance of subsequent ram lefillmg the reservou 
after its uatcr has been partially utilired 

57 Dijfflcnliics connected with the surface conformation — The general 
coufoiination of the surface adds stdl fiu’ther to the difficulty and cost of storage 
On the flat suifacc of the alluvial plains of Noi-them India, storage on any con- 
siderable scale IS, as we hai e said, almost impossible If we allow for evapora- 
tion and percolation, it invoh cs geneiallv the submeision of an area at least as 
large as that wluch uould leceivc benefit fiom the water There aie no doubt 
portions of these plams in which watei is held up by embankments during the 
mmv season so as to moisten the lands above and prepare them for the autumn 
sowings But this can hardly be designated storage m the proper sense of the 
avoid , and the svstom is adopted onlv when the lainfall is especially liable to 
failure, and the population so scanta* that the loss of the submerged land for the 
groavtli of the hhar{f cvoxt becomes a mattci of secondaiy consideration 

58 On the other hand, in the 'B^'estern Ghats, where the assui-ed rainfall 
might be stored at a sufficient elevation to admit of its being earned mto tracts 
avhere the rauifall is scanty and peculiarly liable to failuie, the steep slopes of 
the valleys necessitate, as a rule, the construction of a dam at least one hundred 
feet in height, if water is to be stoicd lu any considcitible volume , and for this, 
sound foundations and suitable matciials withm a icasonable distance aie essen- 
tial Agaui, if these arc piocuiablc, the site must be such that the length of the 
dam shall not make the cost piohibitive in proportion to the volume stored, and 
when all these advantages liavc been secured, the construction of the work may 
involve the submergence of many thousand acres of what are generally the 
most fertile lands, or even the removal of u hole towns 01 viUnges The iuture 
safety of the work will depend upon adequate provision bemg made for the 
discliaigo of flood water duiing cjclomc storms, and this, m many other- 
wise excellent sites, can only be airangcd foi at an enormous outlay PinaUy, 
the construction of the necessary woiks for carrying the supplv across the rough 
and broken surface of the country to the area lequirmg inigation, may mvolve 
the most sciious difficulties, and necessitate the rejection of a site that would be 
suitable m aU other icspccts !Manv of these difficulties could, no doubt, be dis- 
posed of, if no regard weic paid to the cost But, even whoie the object is pre- 
vention of famine, there is a limit to the cxpcnditm'e which the general commu- 
nity can be expected to incur for the benefit of a particular tract. 

59 Impossibility of conserving water for a year of drought —With regard 
to storing the minfall of good years for use in a year of drought, we may say 
that if there is one point upon u Inch our inqiunes have convinced us, it is that 
where, as in many parts of India, the only possible source of supply is an un- 
ceidain and often insufficient rauifall, it will not be possible to provide, at any 
practicable cost, the amount of storage lequired to counteract the effects of severe 
and prolonged diought Tliere aie no means of piechcting a year of drought, and 
any attempt to hold over water, even fiom one yeai to the next, would entail the 
loss of an enormous proportion of the supply by evaporation and peicolation. In 
these ciicumstances it would obviously be bad economy, and fatal even from a 
purely protective point of view, to limit the cultivation under a tank, and to 
refuse to give out water to the cultivators, which they could utihze advantageously 
from year to year, in order to hold it up as an msmunce agamst a possible 
drought The drought might come next year , but on the other hand it might 
not come for five or even ton V earn, and meanwhile the cultivators would have 
been deprived of aU the benefits uhich they imght have derived from the aimual 
use of at least twice the quantity of water that could be held over for the year 
of drought Moreovei , famine is not usually the result of one dry year lire 
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worai, famines have been ibo I'csnli of ino or even Ibrcc dry jenis in snrccssinn , 
and 'wlmtevor mi^lit be tlio possibiliiy of bolding oier untoi for tlio first dry 
year, to do so foi the sooond or tbiid would bo culirely out of the fiucslion 

GO Unsmlahliin of soil — '\^’'o bavo abcady lefeired to Ibc general un- 
suitability to irngation of tbc blade coHon soils ubicb cover sucb a large 
portion of tbo area of India, In addition ibcrcaic largo aiens of mfciior 
sandy or stony soils wbicb uould ncior lepnytlio cost of ailibei.il uatoring 
And, wo may add, tboro aio onoimmis areas of foiest and uncultnable na'^fe, 
wbero water cannot 1)0 used, bon 01 cr gio<it tbc facilities for pioiiding it. In 
Britisb teriitorics alone, in tbc area under consideration, tbc forests coicr an 
arcaofraoio than eighty tboiwand square miles, or olcicii iiei cent of tbc surface , 
andtboie is neaily tuicc that aica of iin cult n .able uastc About one bundred 
and twolyo thousand square miles arc said to consist of lands tit foi cultnalion 
wbiob aie now lying waste, but a veiy considerable pioporlion of tins has a soil 
too poor to repay the cost of oultnation 

G1 Toritoual ih-fftculhcs — Tlie iinnibcrless tcriitoiial dnisions of the 
oonntiy, and the manner in uliicli the a ai ions States and icriitorics aic lutci- 
mingled, liayo also been a matciial obstacle m tbo past to the deidojimcnt 
of irrigation. Tbo only suibiblc site for a sioingo vorlc inaj be in a territory 
whoso people uould not only dome no benefit, but might eycn be put to " 
consideiablo loss and inconycincncc, by the construction of tlic uoik , oi the full 
ntili/ation of an available sujijily may only be po'^siblo by tlic co opcnition of 
two 01 more States who arc unuillmg to oomhmc We bare found numerous 
instances in wbiob these and other teuitorial consideiations liarc offered in the 
past a sei ions bmdrance to tbc constiuction of irrigation woiks, Imt uc bclicro 
that in tbc settled condition of tbo coiinli.^, those dinicultic? nill be found 
capable of aduistmcnt by fiiondlj co-opemtiou of tbc Slates concerned mtb c.acb 
other and with tbo Supiomo Goycnimont. 

G2 Limiting effects of the conditions in certain i iver basins — Tlio general 
effect of each oi all of these obstacles in ictaiding orbmdcimg tbc utilization of 
the suifaco di-amago in tbc development of inigntion, mil best be exemplified by 
a brief suivey of tbc genoi'nl conditions in the catchments of some of tbc 
pimcipal iiyois 

63 The Palar iivei in the ^fadras Presidency affords an excoUont 
instance of the extent to which, under favoniablc conditions, the surface 
waters can be stoied or diveited on to the land .ind yet of then inade- 
quacy undci ceitain conditions to affoid full protection against drought, ovoa 
when supplemented by a fair sbaic of well iiiigation Within tins catebment 
the surface conformation is generally faToiirable to tbc constriiotion of tanks , 
and the rainfall, due to both monsoons, is spicad ovci seven oi eight months of 
the yeai, so that in ordinaiy years tbc tanks are fiequently refilled aftei a portion 
of the supply has been drawn off foi irrigation To snob an extent bav e these 
facibties been utilized that in most years tbcie is but little suipliis flow fiom tbc 
basin of this rivei Almost tbo whole of the available rainlall from an area 
of nearly 9,000 square miles, lying in this and tbc adpining mmor rivei -basins, 
is stored m tanks oi diverted into canal cliannels And yet the Madias distncts 
of North Arcot and Cbingleput, and the eastern poition of the Kolai distiict of 
Mysore, which bo m this area, are bable to suffer peiiodicaUy fiom scaioity or 
famme They have suffered severely from failme of the i-ainfaU as recently as in 
1891 and 1896, altbougbm both of those years practically no water was allowed 
to run to waste Nor can it be said that water could have been stored from the 
surplus of the preceding years , for, if the small surplus volume of each of those 
years bad been stored, it could have bad no appieciabie effect in increasmg the 
area undeT irrigation 

64 South of the Palar be the basins of the Ponmai and Cauveiy rivei-s, in 
each of which nearly 60 per cent of the surplus flow is used in ii-ngation To 
proposals for drawing off further snppbes from the Ponmar catchment, the 
Preneb Government have raised objections on the gionnd of possible i eductions 
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m ihc supplies now* avmltililc for 111011* cxisling iiTigation irorlcs in Pondicliorry, 
In tliG cnee of flic Canvciy, of nlncli onc-iluidof the total oatohment of 31,000 
sointe miles lies in llio Katnc Slate of Mysore, the mam ohstaclc to the further 
ntilirntion of the sniplns lion resulting from an a^crngc rainfall of 38 indies, 
lies m the faot that, thronghoiit the iippci part of its course, the river flows 
through a deep and vide valloj at nght angles to the general diiection of the 
dniuvigc from the ‘Western Ghats on its right hank It thus outs off all this 
drainage from the diy tract on its^ loft hank where the water would ho of the 
greatest 1 aliie This tract therefore is dependent for its irrigation upon a local 
miiifnll uhicli, though usually suflieicnt, has sometimes failed "UTien, as m 
lb7o-7G, the drougliHs prolonged, the tanks and all local sources of irrigation 
mu'd, ns we lm\c shoivn, fail to afford full piotcction to cultivation 

<>5 Selecting non an in'^tance from the more central portion of the penin- 
sula, MC Imd that m the hasin of the Godaiari 12’ jier cent of the flow from 
a eatchment of 121, nOO ‘-tjuare miles ■"^th an aAcrage rainfall of <13 inches, is 
used 111 irrigation Hut of the A'olumc thus utilwcd 33 per cent is accounted for 
m an area of under 2,000 ‘^qunic miles uhere, near the mouth of the nver, the 
flat surface of the delta alloi-ds excellent facilities for the irrigation of the 
greater part of its area Onlv 8 jier cent of the total flow is utihved in the rest 
of the catchment, Aihile the halance of 87-1 per cent , or more than 3^ billion cubic 
feet, pis'-cs tninj m flood*-, chietl> during the short period of the south-west mon- 
soon A small *i>crccntage of the surplus c.an ho utilwcd m the Hombay Deccan 
if storage works are conslniclcd, ns wc liaAc recommended, on the main nver, or 
on the Muln, or at :NrnladoM on the Prarnra, a little more could he utilized in 
(ho valle.A of the Wainganga tiilmtarj', a compamtn'clj small tractm which until 
recently the rainfall has ncAcr seriouslv failed . .and small w orks raaj bo proposed 
m the upper jiirt of the Gcd.aA.an district m ^Madras Thexo is little scope, olse- 
whero m Hniish ternton, foi the further utibz.ation of the surplus flow. Nearly 
one-half of the whole h.asin lies m the terntoncs of Native States, and of the 
area in British territory oAcr a thud consists of black soils wliioh are generally 
unsuitcd to irrigation 

GG. In the nd 3 ommg hasm of the Knslmn, or Kistna, river there is an 
aAorn^c rainfall of 31 inchc'’, of which 38 per cent , or a volume of 3 billion 
dibic'fect, results m surface flow Of this onh 355,000 nuUion cubic feet oi 
12 per cent is now utilized m irrigation Within this catchment lies a larger 
extent of except lonallv insecure countrj’- than is to be found m any other river 
basin in India, and wnthin a hundred miles or less of a great pai t of th.at area 
stictehcs a long strip of hilly country within the region of tlie assured rainfall 
of the Western Ghats We haAO already referred to the obstacles which intei- 
fere with the full utilization of this abundant and coidain supply But we are 
hopeful that Anlhin the next twenty j ears it wall be found possible to store or 
dncrl suflieicnt watei foi the irrigation of a considerable area in the insecure 
Deccan districts of Bombay There me also possibilities of irrigating a very 
lai-gc area in the equally iiiseoure Deccan districts of kladras, and m tlie adiom- 
in**- district of Ncllorc In klysoie, the gi cat Marilcanave tank will afford the 
means of storing 30,000 million ciibio feet— a volume but little shoit of that 
licld up by the great Nile reservoir at Assuan , andthcic are, m addition, a num- 
bei of minor schemes proposed for tho utilization of tho supplies of the smaller 
rivers or for tho storage of local rainfall This river hasm w ill therefore be 
tho great field of operations for tho construction of protective irrigation works 
during the next tAventi or tlirnty years But if overj^ project that has been 
proposed by us or brought to our notice is pushed to completion, the result 
willbo to ellcot a raluction of not more than two-tlurds of a billion cubic 
feet, or of about onc-fomdh, in tho volume now miming to waste Sixty-five 
per cent of tho total sui’faoo flow^ will still pass to tho sea 

07 In Oiissa, tho Mahanadi, Brahmani, and Subamrokha, carry annually 
to the scamoio than 5 billion cubic feet or 97 per cent of the water which 
flows on their catchments With a fanly steady rainfall which averages over 
54. inches, and which falls below' 50 inches only in one small tract, there is but 
little demand or necessity for imgation over the greater pari of the basins of 
these rivers 

I'ort 1 ^ ' 
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68 To tile Trest of tiie Maiianadi, arii flowing westward, the Nerbudda and 
Tapti carry into the Arabian Sea 99 9 per cent , or practically all, of the surface 
dr^age from an area of 65,000 sqnare miles The prevalence of black cotton 
soil thronghont almost the whole of the catchments of these nv ers accounts for 
the infinitesimal percentage of water utihzed We do not despair of the 
possibility of makmg some use of the water m certain tracts of smtable soil, but 
at the best there will be held back from the sea only a mere fraction of the 
2^ bilhon cubic feet of the surface dram age of these two river catchments 

69 Tinally, before leaving the peninsula and passing to Northern India, we 
may pomt to the enormous volume of 8 bilhon cubic feet, or nearly 16 per 
cent of the whole surface flow of India, which annually rushes down to the 
Ajabian Sea from the steep slopes of the Western Ghats By the bold device of 
constructing a reservoir at Penyar on the outer slopes of the Ghats, and carry- 
ing the water by means of a tunnel through the intervening hill on to the eastern 
table-land, the Madras Government have been able to utihze about 10,000 miJhon 
cubic feet or 0 125 per cent of thiR flow The chances of bemg able to repeat 
this measure in the Ghats further north do not appear to be promising No final 
opimon can be passed upon this pomt untd every possible site has been examined , 
but there are certainly no prospects of ever making any appreciable reduction m 
the enormous volume now annually lost along this ooajrf 

70 In Northern India, m the great valley of the Indus nver, we find condi- 
tions which are on the whole exceptionally suitable for the effective utihzatioii 
of the surface waters The snows and glaciers of the Himalayas provide 
storage on a scale that man cannot hope to rival , the level alluvial plains 
lend themselves to the economical construction of large canals, while the 
demand of the thirsty soil for water renders aU such works remunerative 
m the highest degree Amd yet, under these exceptionally favourable condi- 
tions, only 9 per cent of the total rainfall, or 30 per cent of the surface flow, is 
retained for purposes of artificial rmgation We have no doubt that, notwith- 
standing the enormous areas already irrigated m this catchment, amounting if well 
ungation be moluded to 18 milhon acres, it will be possible to make very large 
extensions of rmgation by utihzmg a portion of the present surplus dramage 
But if all the works which are now conceived to be possible in the Punjab and 
Smd are constructed, although they may absorb an additional half bilhon 
cubic feet, not a single large tract that is especially hable to famme will be 
appreciably affected tiiereby, and 60 per cent of the surface water will stiU 
run to wake m the sea No human skill or mgenuity will carry any portion of 
this volume of 3^ bilhon cubic feet to the high lying plains of Jaipur and 
Marwar, or over the ndge of the Indus valley to famme-stncken tracts m other 
parts of India. 

71 In the Ganges Valley, with a more copious rainfall and consequent 
smaller demand for water, out of 17 6 bilhon cubic feet of surface flow, only 2 
billion, or 9 per cent , is utihzed In the portion of the basin which drams mto 
the nver above Benares only 0 6 bilhon cubic feet is retamed, although the 
waters of the Jumna and Ganges proper are drawn upon to the greatest extent 
that has been found possible by the highest engineermg skiU. No means have 
yet been found for storing any portion of the enormous floods which are brought 
down from the Himalayas during the few months of the monsoon season In the 
outer ranges, where the rainfall is greatest, the steep valleys of the hills, 
with their deep and porous beds of loose boulders and shmgle, hold out small 
hope of affording any suitable sites for reservoirs , and even if a site could be 
found and a reservoir constructed, it would, m 'all human probabihty, silt up m 
a very few years The fine and slowly setting sediment of the Nile or the Eetwa 
can be earned throfigh a reservoir many miles m length, but the coarser mate 
nals of hiU streams smk to the bottom as soon as their velocity is appreciably 
checked On the nght bank of the Jumna, m the tract drained by the large 
tnbutanes of that nver, with their sources m the Vmdhyas or the table-land of 
Central India, more than three-fourths of the catchment hes m the temtones of 
Native States In the comparatively small tract m British temtory there are, 
no doubt, at least six districts which are peculiarly liable to suffei from drought , 
and to some of these it will be possible, although at p considerable anpual loss to 
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lh>' ilo. {n nnor^l n fmr monsuro of prolocfion b\ storing and utilizing a por* 
t ion of llio Mipplios of the I'lrp’r rn or*-, llul tlicio imU btill remain a number 
of ^rnot^ in u bull (be nnh MUiroc'' of irrigation mil lie in a dctioicnt and 
faprteioiis Kval ninfnll Ami, i'\ on if r\«'ri ineaMirc Aibich might reasonably 
be tvintomplnt d for ineroa'-uut lliearoa of irrigation in tlicao Jlritish districts 
i' nr, iinl to (Minpletion. (bo addition to (ho ntilircd aolunio mil not exceed 
>i'ii,(H‘(>inillu'U{Mibio ft et 'Jims inore limn S5 per cent of the surface drainage 
mil '-till thm pi*-! lUinri'' 


71 Li ,»/» to t}'' of tcrU trnpoftoii — In the jircceding para- 

impb'- no ha\e dunes d t’e hniits up to which irrigation from the ‘:urfacc flow 
tif w-,*o“ u rajj dd of I ujon 'fiu re rom uiu the tpitution of the degree to 
wbhb :b' «-nbsrnl w a - supph can be inorewidelN utibrod tlnn.at proent. Wc 
!ia\e tT-imi vt< I the Vidumc of wat^ r < xpende-1 on irngntion from wells ivt about 

0 lo btlbon I’ ibm U <<;. o- no* inarv' than 1 J mr cent of that ]>ortion of tbo rainfall 
who h pui' trit' tb" •■'mI far a* ‘•uppij is coin onied, tins percentage might 
no daub' lo ni m than quadriipb 1 . but the ijinntit\ of water m the subsoil can 
mrao-*bt tabeii is » meisure of the po-sdubtoN of well irrigation, tlian the 
\ntum ‘tif MirfMO,' flow pvssjtig into (be >-•‘'1 cm be 1 vkcii ns a measure of (be pos- 
Mbdities of irngitionliv works nUo r Ihau wells The limitations, bow ever, to 
wliicb irngation fwai Wi lls is subjeei an* nole-s positnc and deliiiitc than those 
o'" irre'-itiou from the snrfae' flow. 'I’lic s/)jls nml crops which are unsuiled totUc 
htt^ r cl I'-s of irng-ition, are go neralK cqimlK unsauted, and m some cases even 
bM w. U suite 1, to (be former Thus on sonic black soils, c^ on w bore canal or tank 
img it loa might plane ad\ ant agtsuis, at uiiN nits' in •! ear of drought, w cll-imga- 
tion i( la often would not pi\, owing to the inordinate expense of raising the 

1 irge fiuantitn'> of w iter required i’or (be maturing of the rice crops wcll-irn- 
g itum r ireh , if <'\er, ]) ixs ]5n( the principil distinctive limitations to the 
extension of welbirngition consist in tlio amount and quahti of the subsoil sup* 
pU, tin* depth at winch it i-s found below the sairfacc, the conditions of soil and 
Miluoil fax ouring or impeding constrnotion, and the consequent ovpciisc of con- 
striidion and raising the water In the nllmml Iractiof Is'orthcrn Indm, doimto 
th'’ hue of the. Innina rner, the subsoil supply of good xsatorispracticallym- 
exhaust ihle, and its depth gencTillx mo.lerite, the soil and subsoil also generally 
fuxour coiistnu’tiou Jtis dillicuU, therefore, hero to place ain limit to the cxcu- 
tiial extension of welUimgation. evoept (he requirements of cultnation There 
arc alr<*ad\ districts of the run] ih and United Piovmces xxhicli luno all the 
wells they require .South of the dnmim the water lies deeper, and as less abom- 
dant ; il is also more liable to oxlnustion m timc.s of drought, i-ook has to be 
jiciiet rated, and the expense both ol conslniot ion and lifting is grc.atcr In 
mlditioii, more mimeroiLs xvaterings arc rcquirctl, the total arc.i irrigated is 
smaller, and woll-irrigation gencnilly docs not pay except for a xaluahlo crop. 
Ilcre (he oxteiision ol x\ cll-irrigation must he cxcecdinglj gr.iduol, and can only 
increase pctssit x\ ith a doxolopment of the general rc'sourccs of the people. 
But while (his cxlcnsion cannot ho rajnd, it can and doubtless will contmuo long 
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after tlie extension of irrigation by flow has ceased , atid it may not bo ovei?r 
sanguine to look forward to a period when the area under woll-irngation 
throughout India will hare doubled At the same time, there will always 
remain extensive tracts, such as the black soil plains and stony uplands of the 
Deccan trap and crystalline areas, where wells are impossible or will never pay , 
and which will be protected from famine, by means of irngation, no better than 
at present, notwithkanding the utmost development which may be efEected in 
the multiphcation of weUs 

76 Conclusions — Drom this brief sketch of the conditions prevailing m a 
number of the principal nver-basms, and of the general conditions imposing a 
limit to the extension of well-imgation, it should be evident that in many tracts 
which are necessarily dependent upon the local rainfall, even the utmost possible 
use of the available supplies of water v ill fail to afford complete protection agamst 
famine , that the volume of the rainfall, or of the waters which pass unused to the 
sea or percolate into the subsoil, affords no mdex to the possibihties of extendmg 
irrigation , and that the limits to its further extension are those nnposod by the 
local and other conditions which have here been briefly mdio^ted, and which are 
discussed m fuUei detail m subsequent chapters of this report But, although 
there are limitations to the protection that irrigation can be made to afford, 
the very impossibility of its affording complete protection makes it all the more 
mcumbent to utilize to the utmost such means as exist for its extension 



CHiriEii III.-STATE lERIGATION WORKS. 

76 Classes of iDO}'ls — The State imgation works in India consist essen- 
tially of two kinds small woiks originally constructed by the former rulers of 
the country oi the oimers of the soil, and now controlled and maintained hy 
Government, and lai go norks which have been constructed or reconstructed 
hy the British Government as productive or protective puhhc woiks, or, in other 
woids, as financial investments which weie expected to be either directly or 
indirectly remunerative The most important, though not all, of the latter are 
technically classified as ‘ ma 3 or works,’ while the class ‘ minor works ’ includes aU 
of the former and also a few of the latter The minor u orks consist for the most 
part of small local works which are mamtamed by Government m consideration 
of the 101 enue derived from oi dependent upon them, but so httle capital outlay 
has been meurred on them by the British Government that capital accounts have 
not been opened foi them Between works of this kmd and ma 3 or works 
there i*;, howoi er, an mteimediate class, known as ‘ minor works for which 
capital and revenue accounts are kept ’ Some of the works m this class aie old 
native vorks which bavo been mipioved or enlarged by Government at a consi- 
derable cost, others are new woiks, goueially of small size, which have been 
constructed by the British Goveimnent, but which have not, for reasons which 
it IS unnecessary now to consider, been classed as ma 3 or works State irngation 
works must, therefore, be considered under three heads — 

(a) Major works. 

(i) Min or works for which capital and revenue aecounts are kept. 

(c) “Min or works for which capital accounts are not kept 

Major “Works 

77. FiiMHCial results — The following table exhibits the financial results 
attamed on ma 3 or works during the year 1900-01, which may be regarded as 
fairly normal in the aggregate, though not m all cases for indiyidual pro- 
vinces — 
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4,643,862 

27 6 

34 

11 

Sind 

5 

1,79 3 

77 1 

76 6 

901,434 
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0 

1,87 6 

13 
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84,472 : 
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77 2 

48 
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Madras . 

0 

7,29 6 

86 

79 6 

2,916P71 

36 7 

41 

09 

Bengal 

3 

6,16 8 

08 : 

288 

716,271 

34 4 

I 19 

1 

1-7 

United Provinces 

6 

8,77 i 

73 

65 4 

1,888,091 

89 3 

43 

1*7 

Total 

39 

36,63 7 

71 

67 8 

11,203,391 

81 6 

36 

11 


It wfil be seen that the woiks m Bombay (Deccan and Gu 3 erat) and in 
Bengal do not earn enough revenue to cover the mterest charges on capital 
outlay Not one of the twelve works in these provinces has proved remunera- 
tive, and with the possible exception of the Sone OanaJs m Bengal, there is no 
prospect that any of them will ever become so In aU other piovmces the works, 
as a whole, have proved highly remunerative , but there aie three works m 
Madras, and one m the TJmted Provmoes, which give no promise of ever 
fulfilhng the conditions of a pioductive pubhe work. Nevertheless, taking the 
works for all provinces togethei it will be seen that regarded merely as a 
financial mvestment the works have been very profitable, and now yield a net 
revenue which is e( 3 mvalent to a return of 7 1 per cent op. the capital cost, and 
exceeds the annual mterest charges at foui per cent, by more th^ 113 lakhs 




SomG of tlio works, howovor, arc not yet fully dovclopod, and a higher return 
than this may be confidently anticipated in the future 

78. Protective value . — It would ho difiTicult to o^ creslimate the value to 
the countiy of these fine systems of migation works, uhioh may he said, with 
some shght reservation in respect of the Cauvery voiks in Madras, to liavchccn 
entirely created by the Biitisli Goi ernment witliin the last eighty years. They 
irrigate annually over 11 milhon acres, and completely protect from famuio an 
area which, ovoopt in the Madras and Orissa deltas, may he said to vary from 
twice to four times the area animally iiiigatcd In some parts, as in Sind, 
there can ho no cultivation, and therefore no pojmlation, n ithout canal irriga- 
tion. In others, the oITcot of the uorks in maintaining or raising the hvcl of 
the subsoil water, on nhioh the wcIl-irrigation dcjioiuls, is of the utmost value 
and importance. The value of the crops irugated by the canals in a single 
year IS aliout equal to the wliolo capital cost of the viorks; and in years of 
famme the produce of the nrigated area, being largely available for tninsport 
to distressed tracts, becomes an impoitant item in the general food supply of 
the coimtry. 

79. Magminde of the too) Is — Including the C.auvcrv works, which merely 
regulate the supplies in the nver channels of the delta, the combined discharg- 
ing capacity of the head channels or mam lines is over 100,000 cusocs.* llio 
works in Bombay and Madras ha\ c .ilso storage rosorv'oirs with a combined 
storage capacity of over 30,000 million cubic feet, vv ItUe the total length of 
Grovernmont ohaunols, including mam lines, branohos, and all distributaries, is 
about 36,000 miles. It may be added that the table whiob u o bav o giv cn docs 
not moludo two important works which were completed and opened in 1901-02, 
VIZ., the Jholum Canal in the Punjab and tho iMandalay Canal in Burma 
These two works will probably irrigate before long over 700,000 acres 

Minor WORKS for whioe cafitai. and revinui: accoums are kept 

80 Oharaoter of the loorhs — Under this head aic included a few small 
works which have been initiated and earned out by the Bntish Govomment, 
but the majority of the works of this class were constructed by former rulers of 
the country or in their tune They hav'e, however, been enlarged and improved 
by means of expenditure which has been charged to a capital account, and the 
works arc oiedited with tho incicasc of revenue which is attributable to that 
expenditure In tho Punjab and in Smd, minor works consist almost entirely 
of groups of inundation canals from the Indus or its tnbutanes, which imgatc 
veiy large areas In other provinces they consist partly of tanks or storage 
reservoirs, and partly of small canals or groups of canals which generally take off 
from above wen’s built across the smaller streams of the country There are, in 
all, seventy-three minor works for which capital accounts have been opened. 


81. Ikiianotal results — The following table shows the financial results 
attained on these works durmg 1900-01 — ^ 
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• Throognont thu wport the word ‘ coeeo ’ Is need for ‘ cubic foot per second ’ 
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In Bengal and Bombay these minor vrorlcs are, it 'will be seen, even less 
remunerative than the larger systems , m fact they fail to yield a net reve- 
nue sufl&cient to cover the vroi bang expenses llie works m Eajputana and 
Baluclnstan are also unremunerative, but for the former pi ovmce the results 
for 1900-01 aic distinctly bolou the average, and in all ordinary years a return 
of 2 or 3 per cent is leahzed. Takmg the works as a whole, it will be seen that 
they yield an average return of 6 per cent on capital cost, and are almost as 
profitable to the State as the ma 3 or works This lesult, however, is mainly due 
to the largo returns earned by the mundation canals m Sind and the Punjab 

82 J?rotecUve value and magmfude of the worls . — The works irrigate 
over 2 miUions of acres annually, but the imgation is more variable and °un- 
certain than that effected from the large works, both mundation canals and 
tanks being liable to fail in unfavourable seasons Nevertheless the protective 
value of tliese minor woiks is very great when compared with the capital outlay 
incuircd on them The total length of the Government channels pertaimng to 
them exceeds 7,000 miles, and there are storage reservoirs with an aggregate 
capacity of over 25,000 million cubic feet 

Minor works por which oapitai accounts are not kept, 

88 Nature of the icorls — We have next to consider what may be called 
the indigenous State irrigation works, the maintenance of which has been 
undertaken by Grovemment These works aie essentially of the same kind as 
those which we have just been consideimg, the difference being that in respect 
of these no charges haie been made to a capital account It must not be sup- 
posed, however, that Government has never undertaken anythmg more than 
the bare maintenance Considerable sums have been spent m improvmg and 
developing the works, but it has been found moie convenient to chaige such 
expenditure against a revenue account, and to avoid the comphoations of a 
capital account. 

Under this head are mcluded all the inundation canals m the Punjab 
and Smd w'hich have no separate capital account, and also all the old or native 
irrigation works in Upper Burma, which resemble those in Southern India, and 
consist of either tanks oi small canals takmg off from above temporary or per- 
manent weirs across the beds of minor rivers But collectively the most 
important item under this head is the 40,000 tanks, nver channels, or other 
petty irrigation works, which are to be found m the Madias Presidency, and 
which ungate between them moie than three miUion acres. 


85 Financial results ^The following statement shows the areas irrigated 
by aU works of this class, the levenue due to them, and the expenditure-mcurred 
on them during the year 1900-01 — 
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Madina . 
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138 93 
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Here also the revenue due to tu o small works in Bengal was insufficient to 
cover working expenses , but, taking the works in all provinces as a whole, it 
will be seen that they irrigate nearly six milhon acres, and that the outlay m- 
curred by the State amounts to about 40 per cent, of the revenue denved trom 
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them, It must bo romomboml, JioTrcvcr, that part of fliis oxpondituro js 
incurred on improvomenlvS wbicb nill tend to jncronso ilio cnioicncy of the 
■n'oiks and tbo amount of tl\o revenuo domed from tbom Tins is pnrtioulnrly 
tbo caso on tbo inundation canals, and on fbo uorks in Burma, ulioro licaiy 
expcndiluro has been incurred since annexation in jnittingtlio old uorks info 
thorough order, and in rendering them nioic subslanlial and permanent 

86 Ocncral fivavnal romiUa for icotls of all rlansra — 'Jlio general finan- 
cial results attained in the year 1000 01, on all Iho irrigation uorks then in 
actual operation, may now ho hioughi together as exhibited in the table 
beloU' — 
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1 

1,60 3'. ' 

1 1 

3,00-76 

2,0740 


From this it will be seen that in 1000 01, winch may be taken as a nor- 
mal year, the net roTcnuo domed fioni .ill the State imgation works then in 
operation oxceeded all chaigcs for interest on the capital outlay and for main- 
tenance by over two croies of rupees t 


87 Ahstraot of trngated areas— The areas irrigated in 1900-01 by each 
of these three classes of uorks m the screral pi evinces maj also be brought 
togethei as shomi bolou — 
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11,208,891 
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19,182.661 


* The charge for jntcrcBt has heen reduced to 8} pa: cent m reapect of all capital outlay lucnrrcd since the 
81st March 1900, hntthe difference will be immaterial 

+ In a statement prepared hy the A ccountant General, Public V orl s Department, ns an accompaniment to 
his note No 10 I , dated 6th May 1903, on the Imgation Accounts for 1901 C2, the financial results as ofTcct 
mg the geneiul tan-payer were shown as a net gam or profit amounting to Bs ],T421,4?6 3 he diferenco is 

due to the fact that for the purpopcs of that statement It was neoessaiy to include cnpitnl outlay on works like the 
Jhelum and Mandalay Canals which have not been brought into operation, and to cioTude the figures for the 
minor works m Madras for •whiih conlinnons revenue acconnts are not kept, and also all charges for interest on 
capital expenditure which has been charged against revenue Poi the purpose of this chapter the amount now 
given may be accepted. 
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In round nunihors if mny flioroforo lie said tliat tlio State imgation works 
jicld a net ^c^onuc after incctmg all cliaigcs including interest of about two 
erorcs, and irngnlo nnnunlly over ninolcou million acres. 

8S !ETpnvstou of the area umlcr irrigation since 1880 and 1898 . — The 
Faiiunc Commission of ISnS gave a table in p.aragraph 561 of thoir report, com- 
paring the areas iiTigatcd under the tlirco classes of irrigation works known as 
productive, jirotecino, and minor, during tlio tlirco years ending 1896-97, wifli 
the areas during the tlirco yearn ending 1878-70. Wo hare hitherto considered 
proiIuc(i\c and protect no works under the ono hc.ad of ‘ major works,’ but for 
juirposcs of comparing the areas imgnted during tho last four j cars with thoso 
given in tho report of 1898, it may he convenient to adopt the classiGcation 
there folloucd, ns in tho table below, in wliioh tho average areas for three 
triennial periods arc conipnro<l with tlie figuics for 1900-01 — 
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Tlip areas irrigated m Upper Burma, which had not been annexed in 1878- 
79, ha\c been excluded from tlio table. With rcganl to them it will be suffi- 
cient to state that the areas, vhioli are all under minor uorks for uliich capital 
accounts arc not kept, have increased gradually from 261,000 acres recorded m 
1891-95, to 570,930 acres in 1900-01 

69 Slow rate of expansion on minor xcorls — An inspection of these tables 
shows that, nltliough there has been a remarkable and continuous expansion 
gmoe 1880 of the area irrigated by major uorks, tho increase has been mainly 
under the head protluclne. Tlio absolute increase of area undoi jirotectivo 
vorks during recent years has boon small Few works of this kmd have been 
sanctioned, and thoso which liavo been Kinctioncd are not yet completed or in 
operation It is more important, however, to note tho very small incrense which 
has occurred in tho area under minor works It sooms probable that in the 
course of a fou years tho area under major works will bo nearly three times ns 
great as the average for tho tncnnium ending 1878-79, but that tho mmor 
works will show an inoreaso for tho same penod of less than 26 per cent It 
IS not difficult to account for the slow rate of increase under minor works 
As long as the expcndituio on tho construction of now minor works, or the 
improvement and extension of tho older uoiks, is chaigcd against general 
revenues, progress is sure to ho slow and imoertam, and thoio is a constant 
tendency to restrict tho grants to amounts that are hardly more than sufficient 
to meet the cost of upkeep of existing works Wo havo pointed out, in some 
of our PiovincialOhapters, tho great ticld which exists for extensions of tho area 
under minor works, many of which are likely to be directly romimerative , and 
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'the figures Tyhich we are now consifienng confirm the conclusion tliat too little 
has been done m the past for works of this most useful class. 

90. Oilier State expendihire on minor worlcs — We have endeavoured to 
give in this chapter a general view of the financial, productive, and protective 
results attained on State irrigation works throughout India, and have referred 
in greater detail to particular works m the corresponding sections of our Pro- 
vincial Chapters We may observe, however, that the figures which we have 
given relate only to those works, the accounts and returns for which appear in 
the administration reports of the Imgation Branch of the Public Works Depart- 
ment, and that the idea which they give of the connection of the State with 
irrigation works is not qmte complete There are some works, such as the 
Kabul Elver Canal, or^ the Pirozpiir District Canals in the Puniab, or others 
undertaken for the improvement of estates belonging to or under the administra- 
tion of Government which are earned out or managed by Civil officers, with 
or without occasional technical assistance from the Pubho Works Depai-tment, 
and are practically State works, hut of which no account is taken in this 
chapter , there are also other important works which have been undertaken 
and carried out in Native States under the advice or supervision of Government 
officers Lastly, we have excluded from these statements a considerable 
expenditure which is met from the mmoi woiks grant and meurred by the 
Public Works Department on imgation and agncultural works, such as the 
flood embankments in Bengal, Burma, and Madras Works of the latter 
kind may have a great protective value m tracts which are liable to heavy 
floods, hut we have thought it more convement to confine our attention m this 
chapter to works which give protection against drought It is difficult to 
obtam reliable information as to the protective value of flood embankments, 
hut in Burma alone between 400,000 and 600,000 acres are annually assessed at 
rates averaging more than Es 2 per acre on account of the protection afforded by 
such works, on which a capital outlay of nearly forty lakhs has been incurred. 

91. Compai'ison of areas irrigated by State and private irrigation toorks — 
Before concluding this chapter we uould mvite attention to the statement 
given in paragraph 46, from which it appears that great as is the area which is 
now imgated from State imgation works, the area dependent on private irriga- 
tion works 18 even greater, although it is not always so fully and_ rehahly pro- 
tected Out of a cffitivated area of 226 milhons of acres m British India over 
18^ millions receive irrigation from State works , whereas the area reported as 
imgated from weDs, private canals, tanks, and other sources, amountb to over 26^ 
millions of acres, of which more than half-is under wells Considering both the 
extent and the efficiency of the protection afforded, it may be said that State 
and private imgation works play an almost equal paid in the protection of the 
country from drought We shall consider in the two following chapters the 
scope which exists for the extension and development of both these means of 
imgation 



Chapter IV.-SCOtJi FOR FCRTHER FXTERSIOMS OF STAtF 

IRRIGATIOS WORKS. 


Section I —PROTECTIVE VALUE OE IRRIGATION. 

92 Introductoj y — It lias been laid down in our instructions tbat tbe main 
question as regards new woiks is not wbetber they wiU be likely to prove directly 
reniunerativo, but wbetber tbc net financial burden wbiob they may impose on 
tbe State, m tbe form of obaiges foi interest and maintenance, uillbe too bigb a 
price for tbe pi-otcotion agamst famine wbiob they may be relied on to afford , 
and that it is from tins point of view tbat we sbo^d consider proposals for tbe 
extension of irrigation in distnots m wbicb cultivation is veiy insecure and 
piecaiious Tins instruction rcndci-s it necessary tbat we sbould consider very 
carcfuUi tbe financial prospects of all proposals, witb a view to determinmg tbe 
actual price wbicb tbe State will bavc to pay for tbe protection wbiob they will 
alToid, and tbe real value of tbat protection. 

93 Indirect advantages of irrigation — It bas often been urged tbat tbe 
mdneot adi antages of irrigation in India are so great and incontestable tbat tbe 
question of the direct financial return wbiob may be anticipated on tbe capital 
outlay IS one of nimor impoitanco to wbicb very bttle regard sbould be paid 
This proposition is not bkcly to commend itself to those who are responsible for 
finding tbe large sums of money required foi tbe construction and mam- 
tenance of iirigation works , and it seems desirable to form a clear idea of tbe 
nature of tbc mdireot advantages wbicb axe claimed for uTigation works, and of 
tben* comparative, if not absolute, value to tbe State in different cncumstances 
These advantages axe ot three kmds, each of which must be considered 
separately — 

(or) Tbe inciease in tbc general wealth and piospenty of tbe community 
lesulting from tbc mciease m tbe produce of oultiv^ation due to 
iriigation even in yeara of normal or moie than normal rainfall 

{h) Tbe effect of imgation and of laige water storage woiks m m* 
creasmg tbe humidity of tbe an, and m raismg the level of the 
undergroimd water-supply 

(c) The prevention or mitigation of tbe boiTOi-s and tbe cost of famine. 

94. Tbe value of iiiigation in uicreasmg tbe wealth and food supply of tbe 
country cannot bo doubted , and although tbe amount or peroent^e of this 
increase vanes gieatly for diffeient tracts, it can generally be estimated approxi- 
mately for paiticular tracts m which uTigation woiks have been for some time 
in operation Tliere are, however, obvious limits to tbe permanent obaiges wbiob 
tbe State may reasonably be expected to meet for tbe puipose of moreasmg tbe 
produce or the prafits of cultivation m particular tracts Tbe value ot tbe 
crops which have been urigated in a smgle year is often compared witb tbe 
capital cost of tbe woiks. Tbe comparison may be inteiestmg, but it is veiy 
noMeadmg as an mdioatiou of tbe value of tbe work In tbe fiii^ place, tbe value 
of tbe crops which receive mngation from a canal does not always represent 
tbe value of tbe mciease of produce due to irrigation It may do so m parts of 
Smd and tbe fiuniab wbeie cultivation without imgation is impossible, but not 
on tbe Onssa or Kurnool-Cuddapab Canals on tbe foimei canal, owing to tbe 
generally copious rainfall, tbe diffeience in tbe value of irrigated andunurigated 
crops IS small m ordinaiy years , and on tbe latter tbe people find it more profitable 
to cultivate large areas of dry ciops, foi wbiob tbe rainfall is ordinarily sufficient, 
than to put a smaUei aiea under wet (nee) cultivation But when tbe mcrease 
in tbe value of produce due to ungation bas been deteinuned, it must be com- 
pared not with tbe capital cost of tbewwks, but with tbe annual net charge for 
mterest and mamtenance which they impose on tbe State We have found tbat 
there are many works on wbicb this obaige vanes from Rs 6 to Rs 8 per acre irri- 
gated. Fnmd facte, there is no more leason for calbng on tbe State, or, m other 
Part I 2 
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\rords, on the general tax-payer, to bear a permanent charge of, say, lis. 6 per 
annum, for the sake of increasing by irrigation the produce of an acre of land 
belonging to a private owner, than there would be for calling on it to pay a similar 
amount for the purpose of supplying another man’s acre with manure Apart 
from the question of famine protection, which wiU be considered separately, the 
maximum permanent charge which the State may reasonably undertake 
m providmg magation, should theoretically be hmited by the share of 
the mcrease m the value of produce due to uTigation which it will be able to 
recover mdirectly It is hardly necessary to say much here as to the manner 
m which a share in the mcrease of the wealth of the community comes back, 
m some mdirect form or other, to the State, as by the mcrease m railway 
eammgs or m the revenue denv^ from excise, stamps, moome-tax, etc , or by 
other ways m which the State shares m the prosperity of the country , but a 
measure of this share may be proposed which will be sufficient for our present 
argument. 

96 The best measure of the mcrease m the profits of cultivation -due to 
umgation appears to us to be the amount which the people arewiUmg to pay for 
it, that IS, the gross revenue of the works The two mam factors m this item 
are the area under irrigation and the pitch of the water rates, with each of 
which the mcrease m the value of produce is hkely to vary more or less 
directly We have found that water rates vary fiom one-twelfth to one-fifth 
of the value of the crops irrigated, the piopbrtion depending to a great extent 
on the value of irrigation m mcreasmg the produce. If, then, the gross revenue 
niay be taken as a measure of the profits accruing to the cultivator from 
irngation, a oertam percentage of thus revenue may agam be taken as a 
measure of the mdirect return to the State which results from these profits 
We cannot say what this percentage should be, but for comparative purposes 
the exact rate is not a matter of great importance, and we will assume it at 26 
per cent That is to say, that if the State receives Es 4 per acre from the culti- 
vator as water rate, m consideration of the mcrease m the profits of cultivation 
which he will derive from irrigation, it may be assumed that it wfil receive 26 
per cent of this amount, or Re. 1 per acie, m some mdirect way, either &om the 
cultivator himself or from those who share m his prosperity This will pro- 
bably be thought an outside estimate of the share of the increase m the wealth 
of the country which comes back mdirectly to Government , but it enables us 
to form a defimte idea of the comparative effect of the mdueot advantages 
on the financial position of an imgatoon work, as shown m the following table, 
which has been prepared for a nuilmer of typical canals or ^tems of canals. 
The term ‘ mdirect return ’ is fised m it, and m this chapter, m a special sense to 
represent the intangible retr^ which is assumed to accrue to Government, and 
not m the techmoal sense referred to m paragraph 229 (Chapter 'VIII) This iri- 
fiireot return is assumed to be meach case one-fourth of the gross revenue diown 
m column 4 It is added to the net "revenue m column 6, and the return on 
the capital cost shown m the last column is then struck 
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96 We liaye no hesitation in admitting that there is a real, although intan- 
gible, indirect return on successful irrigation worts, which properly be taken 

into account \vhen new works are proposed , but the foregoing table indicates 
how easily these indiieot returns may, be exaggerated. As might be expected, 
they are considerable when the direct returns are high, but of httlo absolute 
value when these are low On the provisional assumptaon that they amount to 
26 per cent of the gross revenue, the mdirect return for the great productive 
works m the Madras deltas and in the Puniab will vary from 4 to 6 per cent 
on the capital cost ; but for unremunerative works the percentage is fractional 
and the amount of the mdueot receipts very smalL If we assume a lower 
percentage on the gross revenue, they will become quite inconsiderable. The 
rate of mterest to be charged on future capital expended on imgation works 
IS 3f per cent , but, if allowance be made for mterest charges during con- 
struction and until irrigation is fully developed, it may be assumed that no 
uork will fulbl the conditions of a pioductive work unless it will yield 
a retam of 6 per cent on the actual capital cost, excludmg charges for mterest 
durmg construction. If a work is hkely to yield this return, it is unnecessary to 
consider the question of indirect letums , and if it will not yield a return of 3 
per cent , the mdirect returns m themselves aie not hkely to be considerable 
enough to justify its construction Where the direct return is hkely to vary 
between 3 and 6 per cent , more weight may be given to the claim of mdirect 
returns, and the work may probably be constructed without mvolvmg much risk 
of any real loss to the State Speakmg generally, we may say that, although the 
mdirect returns on a highly productive work, and the mcrease m the wealth of 
the country, of which they are a measure, are great and undemable, they are 
small and mconsiderable on works which are unremunerative, and that it is only 
m a few cases that it will be necessary to take them mto account When the 
advantages offered by irrigation works are so small or restricted that the people 
who en 3 oy them aie not able to pay the cost of providmg them, it may be inferred 
that, whatever value they may have m years of famine, their effect m mcreasmg 
the wealth of the country is also small This may seem almost a truism , but so 
much IS often said about the great mdueot value of irrigation works wluoh Tvill 
not pay their way, that we have thought it necessary to discuss the subject at 
some length. 

97. When the charge foi imgation takes the form of an enhancement of 
hmd revenue, there is a consequent moiease m the proceeds of local cesses which 
deserves notice This mcrease is not credited to the works because the money 
IS spent locally m providmg improved roads, schools, dispensaries, etc , for the 
benefit of those who contribute it. It is not therefore a State asset , but one of 
the indirect advantages of new imgation works hes m the fact that they lead to 
an moiease m the cesses, or local funds, available for the betterment of the 
agricultural community. 

98 The effect of inigation and of large storage works in mcreasmg the 
humidity of the air, or m raising the sprmg level in weUs, can hardly be 
disputed , but its value necessarily vanes very much in different locahties It 
can be of httle benefit m the deserts of the Punjab and Sind, where the sprmg 
levels m weUs are at unworkable depths, and diy hot wmds are continually 
blowing , or m the Onssa delta, where there is a normal rainfall of 60 mohes and 
well irrigation is hardly practised ; or m tracts which now suffer from water- 
logging and very high spring levek But tanks and imgation may have a great 
mchrect value m such tracts as Bundelkhand, Central India, the Bajputana 
States, and the Bombay or Madras Deccan The exposure of large surfaces of 
water to evaporation must tend to mcrease the humiditj' of the air, and water 
evaporated m one place will be precipitated m another Still more important, or 
at any rate more palpable, is the effect on the sprmg level, and on the percolation 
flow which can be picked up from the beds of streams by sprmg channels or from 
above small wens But it is impossible to assign any quantitative, and still less 
any money value to these effects It is sufficient to recogmzo them as operative 
m* various degrees m the tracts m which protects e irrigation works arc most 
required, and as constituting an additional argument for their construction, 
although it is one ujiou which, bv itself, much stress cannot be laid 



99. Tlie important question of tli6 value of ptotcotivo irrigation ■w^orkb in 
preventmg or mitigatmg tlio cost and lioiTofs of famine, lias next to bo consi- 
dered, Wo have already observed that, apart from the (niesliOn of famine 
protection, there is no reason ivhy the Statu should accept a permanent charge 
oh the revenue for the sake of incroasmg the pioduotivcness ot lartd belonging to 
private owners , and that at any rato such charge should bo limited to the 
amount which may be recouped by the share of the inoroascd produce which iviU 
come back to it in an indirect form. The rcsoivation in icmect of fnmme 
protection is, however, all-important Tho obligation on the State to mour 
whatever exponditui’o may bo necessary to save hfc dunng fammc, involves 
future habihfaos which cannot bo evaded, and of which full account must bo 
taken We have therofoio to consider what immediate expenditure on unrcmu- 
nerative protective works may be justified by the reduction that it wall effect m 
the amount of these future hahihtics , or, in other words, what reduction in the 
future (hreot cost of famme to tho State may result fiom a given expenditure 
on suoh works Poi tho present we may disiegard the mdircct cost of fammc to 
the State, and the loss and misoiy which famine imposes on the people , and 
confine ourselves to the pmely eoonomical question of the comparative demands 
on the tax-payer, involved m an immediate expenditure on protective irngation 
works, and in the future lehef of tho distiess which may bo anticipated if these 
works are not constructed 

100 This IS a question to which we liave devoted a great deal of attention, but 
of which a direct and satisfactoiy solution ajipcars to be hardly possible If wo 
could obtam rehable particulais of the expendifiire Jn different groups of villages, 
enjoying different measures of proteotiopdGiy means of irrigation, but all situated 
within an aiea in which all other conditwns affecting the cost of relief were 
approximately identical, it might be ptfeible to estimate tho saving m the cost 
of rehef which could be attributed to^v-eiy irrigated acre , and to equate the 
estimated annual cost to the Staihof extondmg tho migated area wuth the 
savmg which would result m the oiist of famine lehef, on the recurrence of 
faimnes of similar mtensity after Vtssumed inteivals of time Tho available 
statistics do not, however, show the ex.penditure on rehef works by iTllages, but 
by works, and it is not possible to ascertain the number of umts fiom\ particular 
villages who were reheved on the works The conditions which idduoed the 
people to resort to rehef works varieu^.so much m adjacent areas, and even at 
different times withm the same areas, that no rehable conclusions could be 
denved from details of the attendance,, even if they were available It? is 
unnecessary, however, to explain at length all the difficulties which prevent a 
satisfactory solution of the problem which are considermg, but a few figures 
may be given which will mdioate a maximuiaj, limit to the expenditure which 
may he justified as a preventive of the direct cost of famme 

101, There are few districts m which the cost of famme rehef has been 
greater than that of Sholapur m the Deccan. Durmg the last 33 years, or third 
Of a century, this district has suffered from famme^,.n^uoted below— 

1876-77 . 

1891-92 

1896-98 

- 1899-1902 . 

The amounts shown as the cost of the last two famines have been based 
on figures supphed by the OoUeotor of Sholapur, which give all expenditure to 
the end of November 1901, moludmg the losses due to irreooverable advances 
and to remissions of land revenue Rye lakhs have been added to the cost of 
the last famme as shown by the OoUeotor, to cover expenditure momred subse- 
quently to November 1901 If we assume that one famine such' as that of 
1899-1902, and two famines suoh as that of 1896-98, are likely to occur m every 
third of a oentury, we may estimate the cost at 160 lakhs, or say 6, lakhs a 
year. Capitalized at 4i per cent, this amounts to 126 lakhs, which is the 
anthmetioal hmit to the improduotive expenditure which may he mouraed for 


. Severe fatniue, expenditure not knovi^ < 

Soaroity — no relief given, but il wov^d probably be given now 
under minilar conditions 
. Acute famine — cost 46 lakhs \ 

. Intense and prolonged famine— cost 70 l^ks 
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tho salvc o£ avoiding the futnro cost of famine lelief. If more than this is 
spent, the payment of tho annual oharges for interest is likely to impose a 
heavier burden on the tav-payor than the cost of famine relief. 

102. Frofecfive value of an irngated acre — The nest question to he 
considered is tho additional area to bo brought under irrigation in order to 
protect tho district to tho extent necessary to prevent any oharges for 
famine relief in future The Sholapur district has a population of 721,000, 
and the area normally sown and cultivated may be taken at 2,000,000 
acres, or about 2^] acres for each liead of population. After considering 
the relation of the pi'otectcd area elseivhere to the normally cultivated area 
and to the population, and to the demands for famine rehef, vre think 
that tho minimum area that should be piotccted by irrigation in order to 
prevent oharges for famine lelicf in futme, cannot be estimated at less than 
0 t acres per head of population, which should, however, be assumed at 800,000, 
to allow for future mcreasc. The population in this district decreased by 
30,000 during the decade ending 1900-01, and this decrease will no doubt he 
moie than made good with the return of more favourable seasons and the exten- 
sion of irrigation For such a population there should be a protected area of not 
less tlinn 320,000 acres, of which it may he said that 100,000 are now pro- 
tected by wells and existing migation works, leaving 220,000 acres for which 
irrigation should, if possible, bo provided Assummg that Rs 1,26,00,000 is the 
maximum improductivc expenditure which may be incurred on the strength of 
the savmg anticipated in the future cost of fammo relief, the amount which 
may be thus spent for every acie brought undet irrigation will be Rs 57 This 
may bo oaUed the “ direct jirotective value of an irrigated acre ” m the district 
of Sholapur If it bo thought that a largoi area than this must be brought 
under irrigation in order to prevent all liability for the cost of fammo rehef, the 
direct protective value of an acre will bo so much the less. 

103. It has already boon observed that, when allowance is made for mterest 
oharges during construction and up, to the time that an irrigation work is fully 
developed, a woik cannot bo considered as likely to prove directly remunerativo 
it the ultimate not revenue wiU yield a return of less than 6 per cent on the 
capital cost, excluding charges for interest The hunt to the capital cost per 
acre for a remunerative work wiU thus be tho capitalized value at 6 per cent 
of tho not revenue which may ho expected per acre of average annual irrigation 
Thus, if the not revenue from a work m the Sholapur district were estimated at 
Rs. 2-8 per acre, the work would bo romunoiative if tho capital cost did not 
exceed Rs 50 poi acio But if allowance also bo made foi the dneot pioteotive 
value of an irrigated aero, a capital expenditure of 50 -f 67 = Rs 107 per acre 
might be contemplated There is, however, very little prospect of any irrigation 
work being consteucted m Sholapur at so low a rate as this. 

lot It Will, however, be said, and truly said, that the protective value of an 
irrigated acre cannot he hmited to tho saving that it may effect in the future 
co‘5t of famine relief There is an indirect loss of revenue due to famine, of 
uliich account must he taken, in the loss of land revenue due to land going out 
of cultivation or to the great impovonshment of the cultivators , and there are 
corresponding losses m tho revenue fiom exoise, customs, salt, stamps, etc , all of 
which arc hkely to continue for some time after famine has passed away The 
total of those losses, if it could he fairly estimated, would possibly not fall short of 
tho recorded actual cost of famine rehef, mcludmg remissions of land revenue, etc , 
which IS all that we have hitherto considered But, over and above aU this, it may 
ho contended that the expenditure which Government may legitimately incur on 
famine prevention cannot be limited by a consideration of the reductaon m the 
future cost of famine to the State which wiU result from such expenditure ; and 
that a much higher scale of expenditure may be justified, for the sake of 
saving tho inhabitants of insecure tracts from all the losses and demorahzation 
and miseries of famine. 

' ^ ' 

106 It is unnecessary to expatiate on this argument which we should be 
the last to contest It is difficult to propose any limit to the expenditure which 



32 


the State may incur in oi-dcr to prevent Tvliat lias boon called the scandal of 
famme. But vague generalities on the indirect profits of iiTigation and losses 
of famine aie of little use m considcrmg the question whether the net financial 
burdens which particular works may impose on the State, are too high a price to 
pay' for the protection which they -inll afford A scale of some kind is necessary 
by which we aon measure the comparative weights of these burdens, and the 
correspondmg protective advantages, some definite idea is wanted as to the 
share of improduotive expenditure on a work which may bo justified on the 
ground of the savmg that will bo effected in the future direct cost of fammo to 
the State , and it may bo loft to Govommont to decide how much more than 
this may bo oontemplated for the sake of protecting the community from all 
the evils of famine 

106 The best scale which wo can suggest is that afforded by the direct 
protective value of the irrigated acre It may bo estimated, as wo have shown, 
for any particular tract, by considering, m the hght of past oxpenenco, the 
probable cost of fammo rehof m the future, tlic population, the area usually 
cropped, the area which may bo regarded as protected, and the mmimum area 
that should be protected in order to tide over a ponod of severe drought The 
calculation which appears to us most smtablo may bo oxpicssed symbohdaUy by 
the formula — 


Pfl — a 

Where a?=The du-eot proteotivo value of an imgated acre, or the 
capitalized value, at 26 years’ puroliase, of the savmg m 
average annual cost of famme which will be effect^ by 
every acre brought imder irngation 

Estimated total cost of fammo m the given tract for a period 
of 25 years, or quarter of a century 

P= Population of the tract, with necessary addition for prospec- 
tive morease 

»=Area m acres which should be protected by imgation for 
each head of the population 
a=Area m acres aheady protected 

The oo-effioient n will vary m each tract, but for insecure tracts it will 
probably never be less than 0 3 oi more than 0 6 Other things bemg equal, 
the value of u should diminish as the area normally cropped per head of popula- 
tion moreases , but the character of the cultivation, nature of staple crops, and 
other pomts ^eotmg the question, require consideration , and when possible the 
conditions m villages which are adequately picteoted withm the same tract 
should be considered The value of a; (Bs 67) which we have proposed for 
Sholapur may probably be regarded as nearly a maximum for a whole distnot, 
as there are few districts which have suffered so much from famme If there- 
fore the value could be worked out for all districts (although a smaller umt, 
such as the taluka, would be preferable), we should expect to find it varymg 
from a maximum of Bs 60 m the Deccan, ijonilm those distnots which may 
now be regarded as secure 

107 Fenmsstble cap%tal outlay per acre — As we have before stated, we 
do not desire to propose that the unproductive share of the capital cost of 
bringing an acre under irrigation ^ould be limited to the value of x ; - 
although it should probably be limited with reference to this value, for the 
direct protective value of an imgated acre will be a very fair measure of 
its total, or direct and mdueot, protective value , or, m other words, the 
recorded famine expenditure is a fair measure of the mtensity and seventy 
of the famine Let it be assumed, for the sake of example, that this total pro- 
tective value may be taken at three times the direct protective value, or x , that 
IS to say, that we may contemplate an unproductive capital expenditure of Zx 
rupees per acre, m consideration, not only of the reduction which will bp effected 
m the future direct cost of famme, but also of the indnect profits which will 



accrue* ia (be Slaic uutlcr (bo brn(l<? (o) nntl (b) reform! (o in paragi'apli 03, of 
n rcduotion in (bo unronortcMl, or indiicc(, cost of famine, and, abo\o all, of tbc 
Vmlectinn (o bo aflordod to (ho commumly from all (ho evils of fnmmc. Then, 
if it bo assumed ns before, (bat cverj acic of average annual iiiigation ivill jncld 
(u) X e *!)■} (ix 5 r]= 2 ji •'* revenue of 31s 2-8, a capital cxiien- 

diliire of 11s 221 per aero might be con- 
temphted on new imgnfion worbs for (be Sbolapur district , or generally, if 

C=lVrnnssiI)le capital orv.t per aeie 
T r=3)irec( pndeefne value of an iirigated acre 
r=An(ici]nted net reaenuo per acre of average nimiial irriga- 
tion 

n)=:A mulliplier, rcprc-senling (be ratio of the total protective 
a able of an irngatcd acre to its direct protcotnc value 
iben C=20 r -f tn r. 

lOS Our iiKiuirics mdieati* that the cost of micating an acre in many 
}xaiis of the Di'cixan, In i-mals with a plenliful or reliable supplji, is likeh to cx- 
ts*‘d lU 200 per acre, while dm net re\cmic per nire max ann from 3ls. 2 to 
Ks, :i. 3f canals are (o be mnsiiuetid m (bis tract al all, it would seem that a 
' due for !,i. not ditTorinc \er\ widelj fnim our ])roiw-cd aaluc of 3, must bo ac- 
iv'ldnl . or, m other words, tint Gnacrnmnit must bo prepamlto face an expendi- 
ture tsp! d or neirh ciiun alent to three tunes the c'-tim.ited future cost of famine 
relief ind renus'-mn'- of re\ emie, for (be sake of jircatnlmg f.innnc alto^ctbci 
ilun, if dm ’i\emg>' direct tvst of f mune in Sbojajnir be (Vtimatcd at 5 lakks 
per nnmim the anmnl co-t of pre\ nil imr Ibis expenditure maa be estimated at 
io lit bs 'ilm iv t direct cent to the State avonld tbcieforc be 10 lakhs Some 
of dim would be reesnered In dm aanidauce of all (bolosM'sof reaenuc indirccth 
due to finmie, but di(' bahnVe aaill repro'-ent the cost of substituting a pobo,a 
of famine preacntion for one of famine relief 

102 dVe do not mean to saa tint (Ins aaluc of die ratio vi is too Ingb, or 
till* it anil mvolae, in die particular cases (o w liitli it nna bo applied, an evpen- 
ditun* out of all projwrtmn to the adaant mos to be g-iiued by iircacnting famine 
in place of rebel mg it. 'Jlu* protection ai Inch it would furnish would not be 
more cosih, uben considered with nfcroncc to the liabilities for faimno expon- 
ditnro wliicii it nould jirea cut than lliat winch lias been afforded by such arorks 
ns dm Ori*-s;i, dm Kuniool-Cuddapah, and dm Hot wn Canals, and inana of the 
existing irrigation works in llonibaa 3t m tnio dmt the constiuction of these 
arorks anas not doblKratola Kuiciioncd, with a full foreknowledge of tbc unsatis- 
fnctori fiimncial results aibicb would be attained , but aac bclioic that the pro- 
leetiac a.ahm of nil has been gu'cat enough to proicnt anv one from regretting 
duat (boa were constnicted dVe are inolined to tbmk that the a nine of this 
ratio w'adncb aacluaac .assumed, is not loo lugli , proa idcd always that it is 
apjdmd onla to c.mes m wbuhtbc aintor-snpply is so scourc tluat the contem- 
plated protection mna be rcgnnlod ns assured eaon in the woist years of drought, 
when dm jiroteclion aiill be most urgentla needed TTlicn tbovc is doubt on tins 
point, a much low er value sliould be taken dVo think, loo, that (be a aluo proposed 
should be regardeil, at an) rite foi some tunc to come, as a maximum But the 
final detonnumtion of the’ limits to (bo c\'])cndi(uie aihicli may be legitimately 
incurred for dm sake of preventing, bo f.ir ns irrigation works can prevent, all 
dm great evds of famine, docs not rest with us. All that aic can do is to diicct 
attention to some of Ibo elonionts of tbc problem , and to point out, in replv to 
(hose who contend that the whole of India can bo securely protected against 
famine ba the construction of imgaliou avoiks, dint even when tins is physically 
jKissiblo, there is a limit to the ex])endi(iiro wlucb may be incurred, and a risk 
of imposing a burden on the country wbiob may bo oven greater than that of 
famine itself. 

110, dVe have coiisidoiod here avbat arc baam called llio protective value of 
an irrigated acre, as Ilm only possible iiictbod of approaching the problem to bo 
dealt avilb. If avo could liavc obtained foi every famine distiict loliablo esti-r 
mates of tbc cost of all the pi-otcotiac irrigation avoiks avineb could bo proposed, 

I’.inT I. ^ 



of tlio nci rcvoniu' mIucIi 'would Ik* dtunod froru fliom, nud of the nrns uluoli 
tlicy could odlcucnllj prolool, uo luiphl probaldj luivc lm7i\rdi’d n onjccturo an 
to the probable net cost to Ibo bl,it<* of cjirn, inj' nut Midi v.orl.n, fJut f hU- 
luatcb 'wero not nud could uol ba\c brim nMiilabb* 'I’b* co.t and llio rad 
rctuins of aprolcclno n’li^alum aiorlc onmiol, like Ibov of a profcclne raihva\, 
1)0 approximately cshmaled at ho much a nub* Xor can we p i\, an Insactii.ili) 
been ‘^aid, that masmuoli cm IIk* raiulal (os{ of flic (joda^nn uorlhlint not 
exceeded Ks. ]S jior aero, il U ‘^unicictit fo allou some tbrn" more tlinn double 
Ibm rale, or Ito, <10 ]) 0 r acre, ail bo probable co,t per a' re of the great Tunga- 
bliadrapiojoet. The mere eosl of the work-in mi} partieulnr en‘-e, nnd e^peciall> 
wlicu plorage is iinohed, can oiih bo ajiproxmiateh i-st minted after long inu'=;' 
tigalion and careful mquir}. Jhit llus js uollung to the ditllcult) in dctcr- 
mmuig the mens vluoli uill be irngahal in aud, m uormal, or in dr) jears, or 
tho rcYcnuo uluch can be dernid fnim irrigation~fnctors ulucli jjrofoiindl) 
alTcot all estimates based, as all eslimal'‘s must be, on acreage rates Kcliable 
estimates on all these points, uithout uhich it uoiildbo am imprudent to sanc- 
tion am c\pcnsi\e 'work, can oiih he submitted Roparntcl) for considcmtion on 
their moiits Itaiilliiot he |iossihlo to protect cacr) tract ailiich is in neat of 
protection, and nuliMdual esfiinatcs uill i-elalo on!) to flinall poribms of tli'V 
tracts It thus becomes iieocxsar) to form come idea of the jKTUU-ssihlc capital 
cost pci aeic to ho inigatod m any particular traol, ns the onl) ]iossiblc "ludc 
to the iirohablo net cost to the State of carraing out Ktich projects as mna bo 
proposed 

111 It must not, liowcvcr, bo supposed that wo estimate the probable not 
cost of protecting any tmot ■wluoli is now liable to famine, at a sum which is 
equivalent to three times the probable expenditure on fnniine relief. Tiiere are 
no doubt many tracts in avhioli protcolion cannot he proa'idcd at a lest; cost than 
this, and they arc generally the tracts m aaluoh protection is most urgently 
loquirod Hut there arc others in aahiob it may be Jiopcd that the unprodiictnc 
outlay will be much less. IVorks winch will bo piwluotirc, or in aihich the 
capital cost is not hkcl) to exceed 20 times llio net revenue, ■wall not involve 
any unproductive outlay, and it will be umicccssaTy to consider tlio question 
of their protective aaluo at all And avc tlunb. lliat*, in all tracts in which 
the oultnation is at all mscourc, protective works may be sanctioned antliout 
liasitation whenever the capital cost is not likely to* exceed thirty times the 
net revenue, or whenever a net return of more than 3 per cent on the capitol 
outlay may be anticipated Tho indirect rclums ailuch will accrue on the 
expenditmc, and the protective raluo of tho work, 'wall certainly suificc to 
justify the sanction WJicn a lower return than this is nntioipatcd, it 
wjU be necessary to pay closer attention to all the olicumstanccs of the aasc , 
and especially to the urgency nnd the ocriamty of the protcotion which the 
work IS designed to afford In such cases the work will either be abnormally 
costly to constiaiot or maintain, or tho value of irrigation, except m years of 
extreme drought, will be so small or doubtful as to justify onution in 
according sanction This exammntion of the subject leads to the oonolusion 
that, however gieat may be tho indirect waluo of imgatiou works which may 
be classed as productive, it will dummsh rapidly for works on which tho direct 
retains are hkely to fall below tho productive standard, and may heoomo so 
niappreoiahle, even in distiiots whioh are liable to frequent famine, as to render 
the construction of the works inexpedient 


Section IL-PEOBABLE COST OP NEW WOEKS 

112 Prodiictive toorJes — It has been sbown that the major irrigation 
works hitherto constructed by the State have, ou tho whole, proved so 
remunerative that they yield a surplus revenue, after all charges for interest 
have been met, of over 113 lakhs, the net revenue being equivalent to a 
return 6f 7 1 per cent on the capital cost The first point that strikes us, 
in approaching the question of the scope for further extensions of State 
irrigation works, is the limited field for the construction of new works whioh 
are hkely to be equally remimeratiye, or even to be at all directly remunerative. 
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(Thoio IS not a prospect of lietv irrigation ivoAs, Ou any considerable scale, 
proving directly rcmunei’ative in any of tbe provinces in wbicli protective 
irngation is niost urgently required, namely, tbe Deccan districts in Jlombay 
and ^Madras, tbe Central Provinces, and Bundelkband Tbe only provinces 
in wbiob tbere is a considerable field for ne\r ungation ■works wbiob 
are almost ceitain to bo remunerative are tbe Punjab, Smd, and possibly 
Madi'as In tbe Punjab, there is first tbe great project for tbe imgation of 
tbe Lower Bari Doab, wbicb ■will piobably prove bigbly remunerative, 
■wbatever may bo tbo form wbicb it 'wiU ultimately take, Dr whatever may 
be tbo magmtudo of tbe scheme Tbe prosecution of this work is bkely to 
extend over several years, and if tbe neyt great Punjab project, tbe Smd-Sagar 
Canal, IS then undertaken, it will probably be in the expectation that it ■will 
fulfil tbo conditions of a productive magation work, although it is not likely to 
prove bigbly lemuneiativo Any other new works that may be proposed in this 
province arc bkely to be remunerative , and tbe same may be said of Smd, 
whore aU capital expenditure on tbe inundation canals has hitherto proved 
excecdmgly profitable Almost all proposed new u orks m Madras mvolve tbe 
construction of storage woiks, and although many of tbe existing storage 
woiks m tbo Presidency are remunerative, there are some which aie not , and it 
is at least doubtful whether many of tbe new woiks will be so, and almost certam 
that tbo greatest of them all, tbe Timgabbadia project, ■will not If a sufficiently 
largo area of rico-growmg land can be commanded, it is possible that tbe 
proposed Tapti Canal may fulfil or nearly fulfil tbe conditions of a productive 
irrigation work , but this is at present doubtful, and it is almost certam that no 
other large woik can be proposed m Gujerat which will be directly remunerative. 
All existmg works m tbe Dmted Pro'vmces, north of tbo Jumna, aie bigbly 
remunerative ; but there is not much scope foi new woiks outside tbe Sardab 
project, and it may be doubted whether that would fulfil tbe conditions of a 
productive work if earned out as ongmally proposed, but this we have not 
recommended. Tbe new works pioposcd south of tbe Jumna, oi m Bundel- 
kband, are certam to be unicmunei-ative In Bengal no irngation woik hitherto 
constructed has proved remuneiative , although it appeam not improbable that 
the Tnbem Canal, now under construction, may nearly fulfil the prescribed 
condition, as it has tbe great advantage of an assured and ample supply, and it 
commands a rice-giowmg country m a very insecure tiaot B'e have, however, 
been unable to propose any new woiks m Bengal which are bkely to be 
remunerative. 

113 Although tbe field foi new productive works is bmited, tbeie is scope 
m almost every provmce for considerable expenditure m extending or developmg 
cxistmg works Expenditure of tins kmd, which is chargeable to tbe open 
capital accounts of tbe works, is almost oeitam to be remunerative, even when 
tbe works themselves taken as a whole are not. 

114f. Many of tbe new productive works that may be proposed m futine, 
includmg almost all extensions of existmg works, will be situate m provmces 
01 districts which are aheady adequately protected, and they will not be 
urgently requned for protective purposes Nevertheless all productive woiks must 
be regarded as essentially protective Tbe direct revenue which they earn is 
a valuable asset, more especially as it is usually at a maximum m years of 
drought when so many other sources of revenue are hable to contract As 
already shown, it is a measure of themcrease m the wealth of the country due to 
the works, a large share of which comes back to the State mdireotly Population 
IS attiaoted from the more congested districts, and in times of famine many emi- 
grants from distressed tracts find agricultural employment on the new 
areas brought under cultivation Every extension of irrigation increases the 
security of the food supply of the country m yeais of drought, and, m these days 
of cheap railway freights, the produce of irrigation can be carried to those paits 
in vhich it is most requiied Eor these reasons we tlunk that the programmes 
of future expenditure on irrigation works should pio'vrde for the consti'uct ion 
of as many productive works as can be proposed, m whatever parts of the country 
they are situated, and without reference to the uigency of protection for tbe 



locality Promising pro-jects should bo bold in abeyanoo only when funds cannot 
be aUottedfor them nitbout interruptmg progress on irrigation works of any 
kind wbicb bave been actually commenced, or withholding money from uorks 
more urgently requued for protective reasons , or nbeu adequate estabbsbment 
IS not available for carrying oat the works , or when the success of the works 
depends upon oolomzation operations which it may bo more convemont on general 
grounds to postpone 

115 Protective roorlcs — We have next to consider the class of works 
which are called protective, not necessarily because they bave a greater protective 
value than the productive works, but because they bave been sanctioned m 
consideration of their protective value although they were not expected to fulfil 
the condition of a productive work The majority of new works are likely 
to be of this kmd, or only paitially productive 

116 It is not difficult to understand why the works to be constmcted m 
future should be much less promismg, as financial investments, than those which 
have been constructed in the past Before those works were constructed, the 
districts in which they were atuated all needed protection, and it was but 
natural that attention should first be directed to schemes which promised not only 
the best financial results, but also a much larger measure of protection to the 
country at large, than could be attamed by works of a less remunerative 
character The result of this pohcy has been an morease to the revenue of 
the country which now exceeds three-quarters of the amount of the Famine 
Grant, and wiU before long fully equal that amount — an morease which may now 
be fairly utdized, as lecommended by the F amin e Commission of 1878-80, m ex- 
tendmg the blessmgs of imgation to tracts which are less able to pay for them 
But, although this sufficiently accounts for the fact that possible new works are 
much less promismg as financial mvestments than the works which have been 
constructed, the fact itself may be expressed m another way The works of the 
past have, with few exceptions, been canals fed from large nvers, on which 
storage works were unnecessary Even the exceptions are significant For the 
excepted works have all proved unremunerative, owmg eithei to the great cost 
of the storage or to the mefficienoy of the work for want of storage Foi the 
works of the future, storage wiU be essential Except m the provmces of the 
Punjab, Smd, and Oudh, not a pingle work of any importance can be proposed 
■which does not mvolve the construction of expensive storage works, or for the 
full development of which storage works -will not eventually be required We 
have already given reasons for antioipatmg that, m many tracts, the net cost to 
the State of protective irrigation works may be equivalent to not less than three 
times the cost of lehe'vmg famine ■withm the area to be protected This is 
mainly due to the great oost and uncertam operations of storage works, which 
are so seldom adequately realmed that it may be convement to consider the 
subject m greater detail 

117 The Provincial Chapters of this report show how much has been done for 
the protection of the country by existmg storage works , and we have just pointed 
out that all future extensions of irrigation, m the pio'vmces of India nhich are 
most subject to famine, depend on the construction of storage works But to us 
the word “ storage ” is as suggestive of the limitations as of the possibihties of 
irrigation as a means of protection We have pomted out the difficulties 
connected ■with the construction of storage works, and the physical considera- 
tions by which the possibihty of impounding any laige proportion of the waters 
vhich now flow uselessly to the sea is limited We shall here consider, there- 
fore, only the limitations which are imjiosed by the question of cost 

118 We have obtained particulars of the cost of twenty storage works m 
the Bombay Presidency, ■with an aggregate capacity above outlot level of 
20,792 million cubic feet, the capacity of mdmdual works varying from 16 to 
6,600 nulhon cubic feet We find that the actual cost of the reservoirs, 
mcludmg dani,'escape, outlet, and compensation for land, but excluding estab- 
lishment charges, has averaged Es 466 per million cubic feet. This is the 
actual cost of impounding water, to which has to be added tlio cost of the capals, 



xiistTibutai’ics, and other 'works for conveying the supply to the area to be pr6- 
tected, and all charges for establishment, tools and plant, etc With these 
additions, the total cost of the works averages Ks 1,275 per nulhon cubic feet 
With these figures may bo compared those for the Penyai pro 3 eot m the Madras 
Presidency, m which there is a stoiage of 6,480 million cubic feet Ihe cost of 
the reservoir, moludmg the outlet, has been at the rate of Es 663, and that of the 
whole pio]eot at the rate of Es. 1,364 per milhon cubic feet. 

119 The area that can he irrigated, per million cubic feet impounded, varies 
very much according to the oiicumstances of supply and demand, the .range 
bemg from 2 to 12 acres In some works, like the Periyar or Lake Whitmg 
(Nira Canal), the leservoir impoimds only a portion of the annual yield of the 
catchment, and for several months in the year there may be an abundant 
surplus which greatly brmgs up the duty Other tanks seldom or never fiE, they 
have no surplus, and rarely store up to -then’ full capacity The area •wiE also 
depend upon the kind of crop sown — an acre of sngaroaue takmg as much water 
as, perhaps, eight acres of wheat— and also on the character of the season The 
average ai ea iiTigated from the Eombay works durmg 10 years has not exceeded 
3 6 acres per million cubic feet , but the maximum rate, which is attained m 
dry years in which the tank supply has not failed, may be taken at 6 acres If 
this rate could be worked up to m aU years — a consummation which may 
perhaps bo hoped for as the advantages of irrigation become more appreciated — 
the capital cost per aoic would not be less than Es 212 If a net revenue of 
Es 2-8 be assumed and capitalized at 6 per cent , the share of the capital cost 
which would be productive may be taken at Es 60, leavmg Es 162 upon which no 
dueot return would bo icceived This is a much better result than has yet been 
attamed, and there are reasons for antioipatmg that the net cost of new works 
in the Deccan may be even greater than that of those already constructed, and 
that, after doduotmg the share which may be regarded as productive, it may not 
fall far short of Es 200 per acre The irrigation of 600,000 acres at a rate of 
Es I SO per acre woidd mvolve a permanent charge on the revenues of the country 
of Es 45,00,000 per annum, and would not entuely prevent famine even if very 
evenly distributed We do not say that the advantages of such exemption from 
famme as the woiks would afford, would not be worth the cost But it is obvious 
that n e are approaohmg a hmitmg rate beyond which protective irrigation -wiE 
become financially impossible for any Government , and that, even at the rate 
assumed, there are hmits to the area which Government can prudently under- 
take to protect 

120 The net cost of storage works per acre irrigated wiE probably be less 
ill other provinces, even if the cost of impoundmg and distnbutmg a milhon 
cubic feet of water be the same , although this also should be much less m tracts 
wcU siuted for tank nrigation, as foi induce the Bhandara district m the Central 
Provmces In Madras a higher rate of net revenue per acre ■wiU probably be 
obtamed, and m the Central Provmces a higher duty may be expected But 
these more favourable tracts are, as a rule, m less ingent need of protection , 
and, although the cost of protection may be less, its ratio to the probable future 
cost of famme m the tract concerned may not he less than it is hkely to be m 
the Deccan Piom this pomt of view there is a limit to the expenditure which 
may be legitimately inciuied on famme protection, even when the actual cost 
of the works is not very high It may, for mstanoe, be better to spend Es 180 
per acre m Eombay than Es 90 per acre m-Ohhattisgarh 

121. It must also be pomted out that, on most of the works which we have 
'been considermg, the areas irrigated m a year of keen demand have been limited 
only by the capacity of the storage leservoirs, which have not been designed to 
hold more than a year’s demand. It is unnecessary to discuss here the (question 
of the ratio which the capacity of a storage work should bear to the mmimum 
or average yield of the catchment area, or to the average demand for irrigation 
Each partioulnr case must be considered on its merits There is an undoubted 
risk that storage works which are not situated m the regions of unfading rainfaE 
may fad seriously m a year of drought, although experience shows that failure 
•occurs less often than might be suppose’d If, m order to meet this risk, storage 
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works are designed, iis lias sometimes been suggested, to bold a supply equal to 
twice the requirements of tbe area wbiob they are mtended to protect, the 
cost per acre irrigated wiU be yery much higher than m the examples which we 
have considered , and the double capacity, although it wiU reduce the risk, will 
not be a complete insurance agamst failure, especially if a succession of dry 
follows a senes of wet years It may often be very desirable to provide excess 
storage , but m many storage works complete insurance against failure can only 
be ob tamed by a prohibitive mcrease m cost. 

122 Irrigation by means of storage woi Is is, in fact, subject to the same 
practical hmitations as the storage of eleotncal energy Secondary batteries or 
accumulators are of the greatest value for the purpose of equahzing the supply, 
and for contmumg it when the machmery has broken down or stopped , but 
unless they can be recharged at fiequent intervals, their size and cost are so 
great as to render their use impossible So it is witli imgation. Storage will 
be indispensable m almost all works of the future, and, m spite of their cost, they 
will be of tlie greatest value m mamtammg a supply for irrigation through 
aU the vicissitudes of a smgle season They can do more than this only if 
they are constructed m a region o£ unfaibng rainfall, oi with a capacity greatly in 
excess of the average annual demand , but compliance with either of these con- 
ditions must often result m an mcrease of cost which wiU be legarded as prohi- 
bitive Storage is so costly, even in the most favourable circumstances, that 
very few irrigation works which depend on it are remunerative , and under 
adverse conditions it becomes financially impossible. 


Section III.— CONSTBUOTION PEOGBAMME AND EOBEOAST. 

123 Intfoduoiory . — "We have shown that very few of the new State 
imgation works which can be proposed are likely to be remunerative, as the 
most promising projects have already been earned out, and almost all those 
which remam will depend on such unoertam sources of supply as to necessitate 
the construction of expensive storage works. We have also discussed the 
relation which the net cost to the State of these works is hkely to bear to their 
value as a protection against famine It remains to summarize the various 
schemes wluch are lecommended in the Provincial Chapters (Part II) 
of this report , and to frame a construction programme, and a forecast of the 
expenditure to be piovided for if our proposals are generally accepted Eor 
this purpose it will be convenient to assume a period of 20 years , but the actual 
length of the period, or, in other words, the rate of annual expenditure, will 
depend on the funds which Government can provide for the purpose, and on the 
rate of progress which can be attained by the local Pubhc Works Departments 
The period for each piovince can be extended or shortened when these points 
have been fully considered 

124 We must also premise that we are unable to base a programme on 
any accurate estimate of the cost of the works which are to be moluded in it. 
We have endeavoured, by a study of the records of existmg works and of 
estimates for some new schemes which have been prepared m different degiees 
of detail, to form some idea of the cost of proTiding imgation in those tracts m 
which irrigation appears to be possible, and in which protection is most urgently 
required , and also of the probable scope and protective value of the works 
proposed Investigations of particular projects have also been undertaken on 
our recommendations, and reports and detailed estimates relating to them wiU 
no doubt be submitted in due course for the orders of Government , but our 
present programmes and forecasts must necessarily refer to general schemes 
of irrigation rather than to particular projects. It may be added that the 
programmes relate only to capital expenditure upon works for which regular 
capital and revenue accounts will be kept Whatever expenditure may be 
meurred m future on minor works, of the kind for which we propose (paragraph 
251) that no capital accounts should be kept, 17111 be met from the ordinary nmior 
works grant, and will be outside the programme which we are now considering. 
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126. Classifwatton adopted %n forecast. — It 'will be oonvenient to divide 
all tbo proposed works in our programme mto three classes, which may he called 
produchve, xatermediatei and unprodxictim. We assume, as we have done 
elsewhere in this chapter, that a work may he considered productive if it is 
likely to yield, ton years- after completion, a net revenue eqm valent to a letum 
of not less than 6 per cent, on the duect and indirect capital outlay This 
definition is more convenient for om* jiurpose than the technical or oodal 
definition usually adopted (paragraph 224) , and the two will he identical when 
the accumulated excesses of interest charges over net revenue, at the end of the 
tenth year after completion, do not exceed one-third of the total capital cost 
They should not exceed this m the case of a moderately productive work if, after 
the work has once been commenced, construction is earned on vigorously until 
completion. Works that aio certain not to pay 6 per cent have been classed 
by us as nnproditctwe ; while works of which it cannot be said with any 
certamty that they will he either productive or unproductive ai'e treated as 
vitennediote. 

126. Funjab — The first place among new productive works in the Punjab 
must be assigned to the Lower Ban Doab project. There is a doubt at present 
as to the ultimate form which this project may assume , but whether the canal 
be fed from the Sutlej, mvolvmg the construction of additional weirs lower 
down the nver, or fiom the Ohonab, with a feeder from the Jhelum, an expendi- 
ture of 600 lakhs is the least that should be provided for Another 300 lakhs 
should bo added for work on the Smd-Sagar project, and an expenditure of not 
less than 150 lakhs should be contemplated on the open capital accounts of both 
perennial and mundation canals, for all of which we have recommended that m 
future regular capital and revenue accounts should be kept 

127. We have also recommended a moderate expenditm’e of 60 lakhs on 
new minor works, such as small inundation canals, for tracts which cannot be 
moluded m existmg systems No special or separate provision has been made 
for new works in the North-West Ifrontier Province, but part of tbis sum 
may be apphed to such works. 

128 Bombay , Sind — ^W e allow 100 lakhs for extensions of certain canals 
m Sind, and for improvements of existmg works All this expenditure is likely 
to be highly productive 

129 Bombay , Onjerat — The most important work that can be proposed 
is that for a canal from the Sabarmati , but we have been unable to recommend 
the small project which has been put before us, partly because of the uncer- 
tamty of the supply, and partly because its conskuction might prevent the 
construction of a work of much huger scope which would be possible if a 
suitable site for storage works can be found We have entered 100 lakhs foi 
possible expenditure on this project and the Mahi river scheme, both of which 
should be mvestigated as soon as may be practicable , but we do not think that 
either work will be productive Witiiout storage they will be very ineffective, 
and the demand for water will be small On the other hand, storage will 
involve a great addition to the capital cost An expenditure of 20 lakhs may 
also be allowed for othei protective works, such as tanks, which may be proposed 
m certam parts of Gujerat We have entered 60 lakhs for a canal from the 
Tapti which should be constructed if further mqmry shows that there is a fair, 
although, not necessarily an assured, prospect of its proving remunerative If a 
sufficient area of nee land can be commanded, the canal may possibly prove re- 
munerative without expensive storage works, the construction of which on the 
Tapti we are unable to recommend, after full consideration of the circumstances 
m the Surat district 

130. Bombay , Beocan — We have allowed 600 lakhs for the construction of 
storage works a,t the most eligible sites m the Western Ghats, and for danals 
therefrom into the Beocan di^iots of Bombay , and 60 lakhs for smaller works 
and for the completion of some of the storage works on which rehef labour Jhas 
been employed We estimate thgt this expenditure will lead to an mcregse an 
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the average irrigated area of about -S26j000 acres, vhioh luay amount to' 600,000 
acres in a year of extreme drought The amount of pinteotion thus provided 
IS of course far from commensurate mth the necessities of tins famine-stnokcn 
tract, but the physical conditions are such that further provision, at any reason- 
able expenditure, uiU he uhoUy impracticable (II, I7l) 

131 Madras — ^The three most important •uorks proposed in this Presi- 
dency are the Tungahhadra pro3ect, the Kistna project, and the proposed storage 
•work on the Cauvery or one of its tnbutaries Por the lattei, 140 lakhs may be 
aUoued, and there is reason to suppose that it uill he a productive work TVe 
Tvould also propose an expenditure of 100 lakhs, to be chaiged against the open 
capital accounts of existmg uorks, to provide for such uorks as the improve- 
ment of the Kurnool-Cuddapah Canal, the Dm Island pumping scheme, and the 
provision of additional storage on the Periyar, Eushiknlya, and Srivaikimtam 
projects "We assume that three-fourths of this expenditure ivill prove remu- 
nerative, 1x1016 one-fourth may be classed as intermediate We ivould also 
propose a further expenditure of 100 lakhs on new storage works of moderate 
size, of the kind hitherto classed as mmor works for which capital and revenue 
accounts are kept Wo think that half tins expenditure is hkely to be fully 
productive, while the remamder will fall into the intermediate class 

132 Prom the information laid before us regarding the Tungahhadra 
project, wo can hardly hope that it wiU prove a pioductivo work, although 
it is urgently needed for piotective purposes It is possible that, in spite of 
its great cost and the doubtful ohaiaotei of the demand for irrigation, it may 
in time prove less umomunerative than many of the works proposed in 
Bombay and the Central Provinces, hut we cannot at present classify it os any- 
tliing hut an xmproductive work We can form no idea of the ultimate cost of 
the complete project, which vnll depend mainly on tho storage that can he 
arranged for , but for tho purpose of a foieoast we allow 600 lakhs for expen- 
diture within tho next 20 years. 

133 Wo have also mcluded 600 lakhs for the proposed Kislna storage 
work, although it may ho doubted whether it could bo undertaken m addition to 
tho other works during tho period assumed It may, however, possibly take 
the place of some of thorn Alter it lias been more fully mvcstigated, a hotter 
opmion can he formed as to its probable cost and the place to he given to it in 
a construction programme. It is thought that it may prove a productive work, 
hut we considoi it safer to class it as mtermediate 

131- Central Provinces — The works proposed in these Provinces are not 
likely as a whole to bo pioductivc, hut there may bo exceptions, espeoially in 
the ease of nvoi channels, or such works as the Baratek project Wo would, 
however, propose an expenditure of tluec hundred lakhs foi tho whole period. 

136 Bengal — Although unable at present to form any opinion as to tho 
fcasihihly of the proposed Karatnnassa scheme, we allow 90 lakhs for it in our 
forecast, as wo consider that if possible something should he done for the protec- 
tion of the Bliahim Suh-division of tho Slinhahad district Wo can hardly, in tho 
light of past cxpcncncc in Bengal, suppose that the work niU he other than 
unproductn o , hut it is possible that it mar m course of time j leld a not revenue 
siifllcicnt to cover the charges for interest on its cost, just as uc think the Sone 
Canals might nov he made to do For u orks m Xorth Bihar wc have allowed 
a sum of faO lakhs Wc doubt if a large sum can ho spent on irrigation woiks 
in this tract, as long as the people are unwilling to tako or pay for the water 
except during periods of drought Wo liaic recommended a systematic expen- 
diture of about 1 l.akli a vear in Chota Nagpur on petty works for conserving 
the water-supply of the country These works will not ho whollj unrcmuneia- 
tivc if they receive credit for the enhancement of rentals in Goicmracnt lands 
which nnj bo expected to onsne on their constniction, Wc liaio, iii addition, 
madn a provision of 30 hkhs for expenditure on the open capital accounts of 
exhtin? works It is doubtful if it will be fully produefne. 
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136 United Promnoes — lu tlio United Provinces the only expenditure 
wlucli IS certain to be productive is that wbich mil be incuiTed against the open 
capital accounts of existing productive ivoiks, for this 60 lakhs have jbeen 
allowed Provision is made of 100 lakhs for a modified Sardah pioject, but we 
cannot legaid this as coi^tam to bo productive, and have classed it as inter- 
mediate Por the Ken Oanal, and other new woiks m Bundelkhand and other 
tracts south of the Jumna nver, 90 lakhs have been allowed The whole of this 
may be legaided as unproductive outlay. 

137 Ko provision has )ieen made for any oxpenditiu’e that may be inc]iirred 
m diverting the wateis of theSaidah and Ganges rivers, for the purpose of setting 
free a share of the Ganges and Jumna supphes for the pioposed Eastern Ganges 
Canal, and for the piotection of the insecure tracts m and adjommg the distnct 
of Brssar in the Pun 3 a)j Piu* only reason for omitting provision for these 
impoitant proposals is that at present our information is g[mte insufficient to 
admit of even a rough estimate being framed of thei;: piobable cost or of the 
areas which may be brought undei migation TTe do not, however, thmk that 
the proposals should bo aliened to stand over mdefimtely We regard it of 
great importance that the question of utdizmg the unfailing supply of the Sardah, 
in those tracts m which it will have the greatest protective value, should be 
thoroughly mvestigated mth as httle delay as possible, and that, if a satisfactory 
project can bo ppepaicd, it should be included ip the detailed provmcial pro- 
gramme 

138 General — Some alloiyance must jie made for the cost of mvestigating 
projects which aie not afterwards proceeded with, and for small works in other 
administrations such as Borai, Coorg, Baluchistan, and British Rajputana Eor 
this wo have ontej^ed 80 lakhs, which will bo geneially unpigductaye 


139 Abstract — The foiccast of expenditure foi each piovinoe may now be 
abstracted as below — 


Aron to bo 
irngn'cd in 
tboQBSindB oE 
norcB 

TroMna 

FOBECiSST OF EIPENOITUBE IN 1AEH3 

OF nUPBES. 

Produclnc 

intennediate junprodnotive 

Total 

2,000 1 

Punjab 

1060 

50 

« 

1100 

100 

Siud 

100 

< 


100 

170 

Gujerat 

1 

60 

120 

170 

325 

Dcccan 



6^0 

660 

],925 

Madras 

266 

675 

600 

1610 

450 

Contml Provinces 



300 

300 

200 

Bengal 

45 

46 

130 

3?o 

400 

Uiuted Provinces 

50 

100 

90 

240 

30 

General 



80 

80 

6,600 

Total 

1510 

920 

1970 

4400 


We have indicated the aiea likely to be irrigated for the expenditure 
proposed, but this can only be veiy roughly estimated at present The table 
does not include Burma, noi the cxpeuditmo to'be inciuaed on noiks m other 
piovinoes which have aheady been sanctioned and are m piogiess The period of 
the foiecast may, therefoie,"bo legarded as commenomg about two yearn hence, 
Tart I 










Whon most of tlio works now m pro^'r(»s.s avjU liiv\c boon ooinplotwl and doiailcfl 
estimates of many of ilio non pro,icc(« nUl probably Jiavc boon considered and 
sanctioned. 


140. Net cost to the State . — Taking a roinrn of 5 por rent, on tlic capibil 
outlay aa tbo standard of a productive nork, wn may nvsumc an a%erag(‘ return 
of 6 26 poi eont. on tlioso winch noliaio classed ns likely to bo fully productive, 
and allow for works of tbo intormcdi.nte olns.s an average return of 3*76 per 
cent., and one of only 1 26 por eont foi works wbitliaie classed as unproduofive 
Tho duect financial loss on tbo works ns a wliolo would tlion stand ns follows — 


Lakhs 

]D10 Pro(luoli\o at 
O&O Intcrmcdintd at 
1070 Unproiluclivo at 


Annual 

Annuil 

rtTc<^t.itlc profit 

lou 

0 25 -- 5 0 = 18 88 

* 

f. no — 8 5 = 

13 80 

n 00 — 1 0 = 

78 80 

Total . 18 88 

02 CO 


Tliolo would thus bo .a net loss of 73*72 Inkbs, as a set-off .ngninst winch 
tbo finances wall bo icliovcd by the reduction in the future cost of fnmmo wluob 
wiU result from tins o\poiuliturc If it were jiossible, m sanctioning protective 
works, to be guided by tbo pnnoiplo w liioh w o bnv e suggested, that the net 
burden wdiioli tbo expenditure would impose on tbo State should never exceed 
three times tbo amount of oxpondihiro on fnmmo w Inch w ould bo averted by 
the works, we could saCoIy estimate the rcdiicfion in tbo cost of famine, due to 
tbo construotion of w orks of tbo intermediate and unproductive cla'^scs, at a great 
deal more than ono-tlurd of 92‘00 lakhs, that being tbo proportion m tbo vrorst 
01 most unfavourablo eases only. As a matter of fact, it is of course impossible 
to detonmno accurately oitbci tbo direct cost of future famines, or tbo clTcot 
of every aoio of inigation in reducing that cost Bnt, if an attempt were made 
to legulato sanctions m accordance wnth some such principle ns tliat which wo 
bavo proposed, wo might fairly assurao that at least ono-tlurd of tbo not cost of 
tbo works, 01 sav 31 lakbs por annum, would bo covered by a reduction in tbo 
direct cost of fnmme, and that tbc permanent charge on tho State would be 
reduced to about 43 lakbs Wo bavo not, bow over, considorcd tbo saving in 
tbo cost of famine which will bo caused by tbo produotivo works, as wo have 
no means of moasurmg tins Tbo actual saving m cost of famine rcbof will 
not bo very large, beoanso most of these w'orks will bo constructed in tracts 
which do not suffoi from famine Tbo oultiv*ation on tbeso works will, bowover, 
reduce tbo cost of famine mdirootly in other ways, by moreasmg tbo availablo 
food supply of tbo country, and by attracting labour from adjacent distressed 
districts The net bmdon on tho State will, tborefore, bo a great deal loss than 
forty-three lakbs , but it will bo further reduced by the sbaro in tbo inoroaso of 
tbo wealth of tbo commumty which will accrue to tbo State indirectly m aU 
years, and also by some reduction in tbo mdircot cost of fiimmo Tbo residual 
burden, whatever it may bo, will represent tbo cost to tho State of preventmg 
distress within the areas to bo protected, instead of providmg lebef when it 
occurs — ^rebef which is almost necessarily restiioted to the bare protection of 
human life. It is not foi us to propose any final bmit to tbo expenditure which 
may be legitimately incurred with this object , m which are involved not only 
the credit and good name of the State, bnt also tbo woU-bemg of the milbons 
who, m all but the most unfavourable years, add to its revenues and to tbo 
wealth of the country by the precarious cultivation which they carry on m 
these unprotected tiaote We cannot but think that the proginmmo wbiob wo 
now put forward wiU not, if our calculations are evon approximately correct, 
impose an undue burden on tbo State But our mam purpose is rather to 
inoioate what that burden is likely to bo, than to offer an opimon as to the 
limits beyond which the State cannot be expected to go 

141 Detailed provincial programmes — Tins progi'anime must bo le* 
garded merely as an outbne We have endeavoured to distribute the proposed 
expenditure between different piovmoes m accordance with w'bat wo conceive 
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to be the requirements and capacities of each ; and as it can never be said m 
what part of the country famine may next occur, we think that protective 
operations should be undertaken, in accordance with some definite smieme, in 
all provinces If our proposals are favourably regarded, we would suggest that 
each Local Government and Administiation be invited to submit its own 
programme, which will be prepared on the same hues, but in greater detail and 
not necessarily so as to work up to the amounts which we have proposed. It 
will then he possible to prepare a revised general programme, m accor&nee with 
which future financial arrangements will be framed When the provincial 
programmes have been accepted, Local Governments should be held responsible 
for their bemg systematically and fully worked up to, material deviations from 
the prescribed plan bemg made only with the sanction of the Government of 
India We consider it also of the greatest importance that when the commence- 
ment of a work has once been sanctioned, progress should never be mterrupted 
for want of funds The local officers ^ould be encouraged to complete the 
work as quickly as may be possible, and the commencement of other works 
should not bo sanction^ if this wiU involve any diversion of the grants required 
for works in progress. 

142. Slow construciwn of irrigation ^oorLs . — In connection with these 
provmcial programmes there is a hi^tation to the rate of progress which must 
always be home in mind in comparing forecasts of expenditure on new irriga- 
tion works and on railways. The annual outlay on canals can never equal that 
which has been attained m the construction of railways, the greater part of the 
cost of which is meurred on permanent-way, iron work for bridges, fencing, 
etc , and roUing-stook. The earthwork forms a mmor charge I^en it is 
desired to push on a railway very fast, it is only necessary to call for more 
tenders for iron and steel plant, and the markets of Europe and America can 
meet the supply with httle delay. On an imgation woik, on the other hand, 
almost the whole outlay is on account of earthwoik and masonry works, the 
progress of which depends to a great extent on the local supply of labour. 
Thus, we have contemplated spending on new ungation works in the Deccan 
the sum of six bundled lakhs, but we have been told that an outlay of 25 laklis 
per annum would exhaust the labour available m the neighbounng districts. 
We have no doubt that it wall be possible to attam a higher rate of progress 
than this, if establishments are suitably stiengthened, and if Government will 
commit itself to a contmuous pohey of imgation extension, which wiU mduce 
private enterpnse to import labour But, even allowing for this, the same rate 
of piogress will never be possible on imgation works as can be attained without 
difficulty in railway woik, on which six crores could be spent m a few years 
This facility of rapid construction is one of the many advantages which trad to 
make railways most valuable protective works Much more tune is required 
not only for the actual construction of imgation works, but also for the preh- 
minaiy investigations and detailed designs , but, on the other hand, the outlay 
incurred is spent almost entirely in the districts which the works are mtended 
to protect 

148 Present programme not evhamhve — "We should add that the pro- 
gramme which we put forward must not be regarded as exhaustive We do 
not propose to hmit futme expenditure on irrigation works to 44 crores of rupees, 
nor do we consider that imgation cannot be extended, by new State works, 
to a greater area than 6| million acres, so long as the condition that 
they must be directly remunerative is set aside But we have thought it 
better to submit a defimte programme for a limited period, than to consider 
all the unexhausted possibihties of irrigation If some such programme can be 
oarried out within the penod proposed, we have no doubt that by the time 
it approaches completion other pi 03 ects will he forthco min g, and a new pro- 
gramme will be prepared But, although much may then remam to be done, we 
cannot but express an opmion that the limits to the area which can be protected 
by State irrigation works at a cost which wiU not be prohibitive, will then be 
within sight. Even now there are many areas which such works cannot reach, 
or which have been, or may be, moie effectively or economically protected by 
other means which we shall now proceed to consider. 

Paet I. ° ^ 


CffiAPTEE V.-felVATl! IRRIGATlOfI WORKS. 


Section t — GENERAL RSjiAItKS 

1^4) of pnvate wbi'ks — We now approadh the suh-|ect of irri^- 

tioh fioiri private woiTis , a kabiect to tvlucli dur particnlai attention has been 
du'ected in the orders of refetenoe, and whicli muit be regarded as at least equal 
in unportanbe to that of ittagatidn ftbni works bonslract^ dr maintained by the 
Govemment For, as we hav^fc alteady sho^, rtiote thhn half of the fexisting 
irngaiiofi dep^ePds bn works nfiade br dwnfed by |ifivate individuals, and fcherb af e 
vast iraois of couhtry which in the ahsenbfe bf liueh woiks could hot be pro 
tecied a^ihst the effbots of drou^t 


146 dtasses qfprtvaie woi'kL — I^nvate works conbisi of canals, tanks, wellsf 
and ‘ other sources,’ under which tenn are included chiefly brhall cliahnels taWg 
pff from rjvers and streams and provided frequently with dams — generally small, 
inexpehfflve, and iempoiary. The tohtl area irfi^ted fcy pinvate worts is i’etumed 
af roughly 26 milhotp onj; of the .total of 44 mi II ions of b,crek lihdfet rrin^dtion of 
all kmds Oat of the 2^ milhdns, about are iridgated frohi cbhals, 6| 
from tanks, is from wells, and over B milhoiis finm other or unclasSed sources 
These fi.gures, howevei, do not molude large areas winch are annually watered by 
river hoods Nor do they include the many thousand acres which, though not 
diiectly imgated m the oidinary sense, are artifloially satutated by ram water held 
up behind or impounded within field-embankmentS, large and smab Exten- 
sive areas of nee and wheat depend wholly upon the water conseiwed iii this way 
In the bentral Provinces, where done any record has been kept of the aieas so 
treated} 600,6tl6 acres, almost wholly nnder wheat, are embanked It might hdve 
been doubted, pbrtaps, whether the subject of held-emhankments was wit hin our 
refeienoe. But we have had no hesitation m deahng with them as one of the 
most important, and in many places the only, means of conserving m the soil, 
water essential for the protection of the country in dry seasons 


146 Private canals — Private canals are found chiefly m. the Punjab, 
Bengal, and Upper Burma In the Punjab they imgate about a million acies 
m a favourable year, and in Upper Burma 800,^0 acres In Smd, a large area 
IS shown in the annual returns as ungated from pnvate canals, hut in aU or 
nearly all Casesj these are merely pnvate water-courses taking ofp from Gov- 
ernment canals In Bengal, where theie are no annual records of aieas 
imgated, the laige area imgated from small private canals is shown under 
‘ other sources ’ m the estimates which have been supphed to us The pnvate 
canals in the Punjab are fully treated in the chapter upon that piovmce Here 
it is unnecessary to say more than that, generally speaking, while it ik mexpedient 
to discourage the making of pnvate canals in tracts where Government is not 
ready to take up such works, it is larely advisable to offer any speoial enconr- 
agementfor this purpose Works of such magmtude as to be dignified by the 
name of ‘ cqnals ’ shouldj as in Egypt, with rare exceptions be constructed and 
mamtamedby Govemment in the general interests of the public Individual 
ownei’s, who would usually be natives of India, are seldom able to provide 
the capital or skilled direction required, and theie are many reasons why it is 
unadvjsable to entrust the development of large imgafion sphemes to the agetoy 
of puhhc companies In support of this pioposition, it is sufficient 

to observe, that m the only instances in which canals have been made by 

compames, they have proved conspicuous failures, and it has been found 
necessary for Government to acquire the odneems In India, the canal fevfenue 
and the land revenue are, so closely connected as to make it essential for the 
administration of both to he in the hands of one authority Eor a company 
to manage with any chance of success a large irrigation scheme, it would 

be requisite that it should he made proprietor of the land commanded But Ihere 

IS no case m which Govemment would be justified m conferring such a status 



w 


on n company, oxcopf, pcvliaps where the ti’.aefc to ho brought under irrigation 
coh'^isled enlirolj of Cro'en wasio But the most romnnorat^^ o proieotsfor 
irrigation oC moh tract'; have alicadv been taken up liy Govonimcnt and are 
being administered with great sncca'^s The remaining proioots of tins kmd 
are few, and they tiould require for their dci olopmont extensive colonization 
from congested trabts Tlicrc u ould lie an unceitam chance of their yielding 
such a return as would satisfy a body of private capitalists, and they are most 
likely to succeed if managed by the same agency and on the same Imes as the 
existing systems 

117. Tunis — Tlic tank ‘i of India gcnoinlly consist of rcservou’S or lakes made 
by throwing dams acioss valleys and streams. In this category, however, are 
included jhh, oi natural dcpicssions, which are scatteied at intervals over the 
flat alluvial plams of the United Prm inces. The areas imgatcd from tanks, both 
State and private, are distributed as follows t — 





Acres 

run3nb . 

Mndrn'; 

Boinbiy 

Umtod Province': 

Centml ProMncca 

Upper Bnrmn 

Aimer- Merwara 

* 

• 

30.000 

5.019.000 

192.000 

2.093.000 

594.000 

171.000 

36.000 



Total 

3,138,000 


LJS Most of the tanks in Bombav, Upper Buima, and Ajmer-Merwara, 
belong to Government , as do those in Madras outside the zamindan tracts In 
the United and Central Piovinccs they arc, gcncinUy speaking, pnvatelv owned 
In Bengal, also, there is a considci'able pnvately owned area of tank and irri- 

gation of uhich at present there are no separate returns Excluding Bengal, the 
irngation from private tanks maybe taken loiighly at about 6^ millions of acres 
as against about 3 millions iirigUcd from tanks belonging to Government The 
iingation is generally by flow from a tank pioper But in the Central Piovinces 
considerable areas aio supplied by pcrcokalion , and mtbc Umted Provinces the 
irrigation from jhih is ncailv always by hft In a year of actual drought there 
is naturally a gieat decrease in the aica imgated from tanks Thus m the Umted 
Piwnnces in 189G-97 the ai'ca fell to under a million acies, and m the Central 
Pronncc'; in 180^ 1000 to baiely 170,000 aoies But when, as is more fre- 
quently the case, the imn, though ill-distributed or insuflioieut to matme the un- 
imgatcd crops, is sutllcienl to fill the tanks, they are of the greatest value Thus 
in 1890-97 in the Central Piuvinccs, where the ininfaU was normal m amount 
although it ceased so early as to luiu the unuTigated crops, 048,000 acres 
leceived water from the tatiks. Similarly m the Umted Provmces in 1899- 
1900, when the autumn lains wotc excessive at the beginmng but scanty 
townrds the end of the season, the tanks supplied water to 2,273,000 acres 

149 111 years w hon the rainfall is both abundant and tolerably weU-distri- 
buted, there aromany tracts ill which the tanks may be comparativelv little drawn 
Upon But tbioughont the trabts where tanks exist, experience has shown 
that, even w^hen the rainfall is ConSideiablo, there is haidly a smgle year 
in which the tank water has not been foimd useful Private tanks vary consi- 
derably in Capacity, Init IhCv ai’o seldom so large as to place their con- 
structirtii and management beyond the rcsouices of a single propiietor 
On the other hand, as has been feund in Madras, and even m Bombay wTiere 
tanks nie far less UnmeioUS; it is veiy difllbult for a Government Department 
to coiistrubt) mainlaiii} and supeimtond, the management of a large number Of 
thcso„ small works scatteied over a considerable area The assistance of Gov- 
ernment can best bo given by loans and grants to supply the fimds leqmred 
for construction, inipiovcmont, bi extensive repau , and by professional assist- 
ance m the selcclion of sitcsi in the supply of designs foi the lai’gei works 
and foi such useful appurtenances as shuces, outlets, and escapes, which serve to 
increase the oflicicnoy of migation, and prevent breaks-down and breaches 
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•wlien the works are subjected to abnormal strain The greatest scope for the 
extension of pnyate tank imgation is to be found m the southern and western 
portions of the Central Provmoes, the southern and eastern portions of the 
United Provmoes, such as the Jhansi and Mirzapur distnots, and m parts of the 
Shahahad, Bhagalpiir, and Bankura districts, Chota Nagpur, and the Sonthal 
Parganas of Bengal It will, however, be a difficult task to induce the zamm- 
dars to do much for themselves m this matter , and where, as is freq[uently the 
case, the existmg tanks are out of repair or ill-provided with subsidiary works, 
endeavom’s should, at the commencement at any rate, be concentrated upon the 
task of getting these defects remedied The time for a step forward m the matter 
of extension will probably be the first seveie drought, when, besides inducing 
the propnetors to do all that they can. Government be able to give the aid 
of famine rehef labour. 

160. Other sources qf irrigation . — Rivers and streams, and channels leading 
from them, account for the bulk of the irrigation from ‘ other souioes,’ which is 
distributed as follows — 


Punjab 

Bombay , 

Sind , 

Madras . 

Bengal . 

United Provinces 
Upper Burma 
Central Provinces 
Bernr . . 


Acres. 

. , 160,000 

140.000 

110.000 

23.000 
. . 4,946,000 

686,000 

98.000 

23.000 

2,000 

Total 0,186,000 


' The figure for Bengal mcludes a large area which is irrigated from ram-fed 
or stream-fed tanks, m addition to a very large aiea imgated from nver 
channels ITie greatest development of this latter form of irngation is found 
m the district of Gaya, where a system of small canals known as j>ains was 
made m the time of the Tikari Raj Some of the channels iingate as many 
as two hundred villages. In the fa min e of 1896-97 temporary channels were 
opened out by the Bajah of Darbhanga in the north-east of the district Further 
west, too, m the submontane tracts of the district of Ghazipur in the United 
Provmoes, Messrs Pepp6 and Holdsworth have constructed on their estates a 
network of irrigation channels leading off from permanent dams It is probable 
that throughout the submontane tract at the foot of the Himalayas imgation is 
capable of considerable extension by means of these small works For, although 
the ramfallis copious, it is so variable m its distribution that there are few years 
m which imgation is not useful , and, by supplying it, the landowner gets fer 
better security for his rents, even if he does not obtam any enhancement of them 
nominal amount We have cited separately (H, 364) the figures of this class of 
irrigation m the Central Provinces m order to draw attention to their smallness. 
But in these Provmces the scope which exists for irrigation from channels m 
years hke 1896-97, when the rivers are full but the ram stops early, is shown 
by the expansion of the irrigated area m that year from the average of 18,000 up 
to 62,000 acres There can be no doubt that irrigation from these sources 
might he laigely extended m these Provmoes with advantage In this class 
of work, there is special scope for profmional expert aid m the alignment 
of channels, the choice of sites for then heads, the design of suitable head-works, 
regulators, and the hke Some of the existmg channels, especially m the district 
of Gaya m Bengal, are m extremely urgent need of these improvements. In 
such cases it may be advisable to brmg considerable pressure to bear upon the 
landlords to execute them, and ih all cases it wiU be worth while to give hberal 
assistance by talavi or grants, accordmg to cuoumstanoes There are also oases 
m which the construction of these channels will he a very useful form of fa min e 
rehef work. 



iSl. Ilmntcnance of imvate irrigation toorls — The works of these tlired 
classes — private canals, tanl^s^ and channels —have frequently been allowed 
to fall into disrepair so serious as to dimmish largely, and m some cases 
oven destroy altogothoi, their oflioienoy The fault lies partly uath the 
ownei-s and jinrtly with the tenants, on both of whom the obhgation to perform 
certain classes of repair has been placed by immemorial custom, sometimes 
confirmed by statute law, and generally entered m records-of-rights where 
such records liavc been kept Usually it is the busmess of the landownei to repau 
breaches, and maintain outlets and icgulators, so far as may be requmed for the 
distiibution of uater from the mam work and distributaries The duty of the 
tenant is generally to keep in ordei the mmoi watcr-coui-ses leading from the 
main channels, and to effect other small repans, such as the clearance of silt, 
the filhng up of rat-holes, the clearance of vegetation on the tank lands, and 
the like Tlicro is a customary obhgation, also, on the cultivators of land irri- 
gated fiom any nork, to turnout tiiomsclves oi provide labour to cope with 
senous emergencies, such as a sudden breach or flood We have found m some 
pronnccs tho need of a clearer definition of these obligations, and of stronger 
authority to enforce tlicm ; and we have made in our Provmcial Chapters recom- 
mendations suited to local conditions "Wo have also proposed that when repairs 
rcqmred on any n ork are so expensive as to be beyond the resources of the land- 
owner he should be granted loans, and even free giants-m-aid. Unless such aid 
be freely gii cn u hen requued, no useful end u ill bo attained by plaomg legal 
pressure upon the landowners 

152 Field cmhanlniciifs — Exceplmg wells, there is perhaps no class of 
land mipioi ement which is more ovtensn cly employed, oi more useful than those 
uluch we have included under the gcneiio term ‘ field-embankment,’ which 
comprises the foUouing tv o classes of u orks — 

(i) Embankments proper, knoun as bands or bandhias in the Central 

Provmccs, bands in tho Pun 3 ab and United Provinces, dJiars m 
Pongal, bdndhs m Gujciat, and tdls m the Pombay Deccan In 
broken country these uorks consist of dams across mvines or tho 
beds of small streams andwatcr-com'ses, and, m flatter country, of 
areas embanked on one, two, three, oi oven four sides, the banks 
bomg of V idcly i arymg height and dimensions, from the low 
bank u luch encloses a nee field, to the high and long embankments 
which enclose many acres of wheat in the Central Proiunces In 
these latter kroimcos, and m Pundclkhand (Umted Provmces), 
field embankments are found to bo of special value m oiadicatmg 
the noxious u ced-grass knoum as Idns, which succumbs to the 
complete and continuous fioodmg given by water held up within 
tho embankments 

(ii) Tho torraemg and lovollmg of sloping lands, with tho ob 3 ect of pre* 

vontmg erosion of tho soil and conserving moisture in it 

153 GenoiaUy no hard and fast hno can bo drawn between the two classes 
of uorks, as tho damimng up of a diy watoi-courso or dramago depression results 
in the accumulation of sflt and soil till the terrace is formed , and a succession of 
terraces is often formed by a senes of bands By means of these works many 
acres of land have been rendered fit for cultivation, and capable ot vuthstanding 
the effects of drought, m most unpromising tracts of countiy, such as the barren 
uplands of tho Bombay Deccan and Cont^ India. In more fertile tracts also, 
they render possible tho cultivation, m tho rahi season after tho close of the 
monsoon, of the more valuable wheat crop m place of tho less valuable miUets 
and other monsoon crops In South Bfliar (Gaya, Patna, Shahabad), Ohota 
Nagpur and olsowhero m Bengal, and in thoMiizapur (hstrict of the Umted Pro- 
vmccs, they secure the nee crop agamst tho ncissitudos of lU-distnbuted rainfall. 
In hilly situations cultivation is gonoraDy impossible without terraemg on an ex- 
tensive scale, and ‘ bundmg’ occurs extensively m most submontane tracts Eavme 
lands occur mostly near tho banks of tho large nvoi-s traversmg tho great alluvial 
Gangetic plains An excellent example of reclamation of such land is to bo 
found on tho Government Dauy Eaim at Allahabad. But, with regard to the 
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Iramothalo pui’posos oC oui inquiiy, the main value of tlio ombankmont coiiHiat'; 
an the picvontioii of ilio escape of lam-iiatcr ini()l the soil Jina been <Iioroui>Ii)y' 
saturated, in the ponnnncnt siouigo of moist me, and jn tlio conswjucnt rnisinq of 
Llio subsoil •water level to iho benefit of uoU-irngation in the vieimly Jn some 
oases, as in the Oontial Proiineos, flic m/c ol these einlmnlvinents mifrht be su/li- 
oiont to lustify tlioir occasional consdrnction liy Govonunent in ordman years 
But in the gioat inn]outy of instances, tlio uoilc bad best beleft to innate ontor- 
pnso, for wbiob it is peculiarly u ell suited. A good deal of inoin y ba-s been nd- 
vauood for tins purpose iii the Bombay I’lcsidenoy, both in ordinal v yearn and 
in yoai-s of famine Substanlinl sums ucio given also dming Ibo famines m the 
Central Piovinoes Those embankmonis haio also been made with considerable 
success as iclicf uorks m the State of Gualioi, wJioro uc vnv scvernl satisfactory 
instances of land icelaimcd, oi in the proeess of being rcolaiincd, b} tlicir means 
Belief ■was also employed on tliom in BuiidelKliand, in the Central ProMnees, 
and in the Buudcllvlinnd States Tiioy arc likely to be useful in many tracts of 
black soil ■whoiodircotli ligation Mould not bo smialilo. Intbo larioiisProvincml 
Cliaptors MC have iccotnmonded that strong encoumgement sliould Iio gaven in 
ordinary yoais to the oonslmction of tlicsoMorks, bj liberal fo/.rtoi ndinnces, 
and by fi*eo giants in tracts ovposcd to famine ; and that m districts nliere tbeir 
construction is likely to be of use, famine laboui should be ovtensivcly employed 
on thorn 


SfOi’ioN If.- WELLS, 

164' Ntimbcrs of ioeUs and aicas mujalcd — 'Die great importance of 
wells as sources of migation may he gat heicd from the facttli.it tlicy supply 
•water to more thau one-louith oi the total inigated aica, .and to nearlj one- 
half of the total nioa irrigated hy puvate MorKs , and ilieir immonso 
•value m ye.nrs of diought, from tlio fact that in tho faramo jear 
of 1896-97, the aica under m cll-irrigation rose at once by nearly tno 
and a half million acres, ■while that midcr tanks fell b} ncnil^ one* and a 
half milhon And again in 1899-1900, notMotlistambng that m many parts tho 
woU supply had begun to fail omng to tho succession of diy yearn, wcll-irnga- 
tion rose hy more than a milhon acres, while irrigation from tanks diminished 
Some of tho most interesting statistical facts relating to well-imgafion are 
summarised in tho folloM'mg table — 


Province 

NOMUFB OV flPtLS U8BD FOB IBBIOATIOV 

CEOSS ABEA leniOATED 
INA NOnjIAL TEAT 

Poroentago 
of gross 
cropped 
area under 
welt irn* 
gation 

1 

Ponuanont 

Temporary 

1 

Total 1 

1 

1 

! Totnl 

f 

AvenM 
per well j 

1 

No ' 

No 

No 

1 Acres 

Acres 


Punjab 

376,000 

74,000 

1 

340,000 

3,760,000 

10 7 

13 

United Provinces , 

500,000+ 

830,000 

1,330,000 

5,731,000 

4 3 

U 

Madras , , 

626,280 


626,380 

2,000, OOOt 

32 

5 

Bombay . 

264,000 

i 

354,000 

660,000 

26 


Central Provinces 

14,000 

42,000 

1 

66,000 j 

77,000 

14 

i 


166 Wells in Northern India — The, above figmos relating to tho distiabu- 
tion of well-uTigation arc exceedingly sfa iking Out of a total of 13 milhon 
acres irrigated fiom M ells in Briti^ toiiitory, no less than 9^ milhons are 
found m the two Noidihom Pro^vmces In the Central JPro-vmces there is next 
to no well-imgation South of thisthoio are some 2f miUion acres, of which 
loughly three-fourths arc in Madras and one-fom-th m Bombay ^his distri- 


* Inolndfli 170,000 halt masonry wells | t Inolndos tho area irrigated from tanka naeiated hy wolla. 

Note — Sepomto figures for permanent and temporary wells aro not nvailahle for Bombay, and no infor/na- 
tiou ns to tho number of wells la avallahlo for Bengal The figures for IToilrns inolndo both rti^almj i (wefs’and 
ttiat/i 'Villages, hat do not inolnde zamindai i arnis for which no information js uvailuhlo _ y 
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Inition of 'wcll-irngation is, of coiivso, far from accidental The most fayourable 
conditions aro found ml he allmial plains of hforthcm India, the subsoil of which 
contains an inoxhaustiblc supplj* of ivatcr IIcrG, thioughout a broad zone of 
Iho plains, water is usually to bo found close to the suilace, and a well can be 
sunk lluough soft and pervious stiala until it reaches a bed of fiim clay which 
forms an excellent fouudation Bv penetrating this bed, which is geneinlly of 
shght thickness, by a boiing of a few inches in diametoi, a porous substratum 
is reached, the n atcr fi-om which rises into the mam cylinder of the well, and 
gives a supply siifiioient to irrigate very consideiablo areas In the Punjab, 
where the great bulk of irrigation is carried on from permanent wells, the aiea 
irrigated by each well averages as much as 11 acres, while m some ' of the 
districts double that area is natcred from a single well Theie are indivi- 
dual v cUs which water as much as 50 acres In the Umted Provinces also 
large areas are watered from permanent wells But m addition there are 
many thousands of temporary ncUs The numbers of such woUs m use m 
these Provinces, and the areas irrigated by them, fluctuate largely with the 
character of iho seasons — rising in diy and faUing m wet years In the 
famine year of 1896-97 the cultivators are reckoned to have dug 660,000 
of these wells In 1899-1900 tlio number of temporary wells was 1,092,000 
In the next year it sank to about 831,000, and m one wet yeai it did 
not exceed 628,000 Tlie area irrigated by them is small, not more on the 
average than 2 acres at the ouisidc, but they cost little or nothing In these 
Pronnccs also frcciucnt use is made of what is known as the half-masonry well, 
which consists generally of a cylmder of sun-dned bneks imcompacted by 
cement of any kind The cosi, ol these wells is frequently trifling, but some of 
them last for years 

166 TF'ells VI Fcmiisitloi' India —Bonth oi a Imc which may betaken 
as that of the Jumna n\or produced through Allahabad to tho east 
and Agra to the west, ihoic arc few places wheie at aU comparably 
favoiu able conditions foi vcll-iriigation preiail, although to a certam extent 
they arcfoimd in the low-l}ung bolt of alluvial soils on the west coast of Gujerat, 
and the cast coast of IMadm But this has not prevented tho digging of a 
lai’gc number of v oils, to the construction of wluch an immense sfamulus was 
given in tho yeai’s of faunne and diought Thus m Bombay, whore there aie 
comparatively few temporal v veils, the pemianent weUs appioach in number 
those of the Punjab , and in ^Madras, wlieic all the weUs aic said to be peima- 
nent, there are more veils of this class tlian in the United Piovinoes, and twice 
as many as m tho Punjab But tho best voUs of ATadias and of the Bombay 
Deccan aic generally sunk in hai-d ground with a foundation of rock, or 
m the rock itself In the extensive black soil tracts, irrigation fiom wells 
hardly pays except for very high class crops, and ^en only when the 
soil IS not deep and overhes a pcimeablo stratum of lighter soil Often 
m the black sod tho subsoil water hes at a gieat depth On the coast, 
too, tho water-supply is apt to be treacherous both as to quantity and quahty 
In tho Central Provinces wells of all kinds are few m number, and permanent 
woUs exceedingly few 

167 Gompai ative ejfictency of wells tn Noi'thei n and Pemnsnlar India — 
It will not have escaped notice that it takes four Madias or Bombay weUs 
to irngato tho same area as one well m the Pimj*ab But this does not 
give a correct idea ns to the relative offioionoy of the wells In the latter pro- 
vmco the wcUs imgato extensive aicas of cereal crops without any very special 
or high cultiiTition With the cold wmter climate of Northern, India, and the 
noli alluvial soils, highly retentive of moistui'e, very few watermgs aie required 
to bung tho ciop to maturity Considerable lobanoe also is placed on the 
winter rams, which seldom oi never wholly fail In the Peninsula the condi- 
tions aro very different Throughout the year the ohmate is warm and the sun 
povei|-ful Piequcnt watonngs aio necessary to matme the crop, and it rarely 
pays to imgato from wells without the expectation of a very heavy outturn of 
cereals, oi of some ^ecinUy valuable ciop such as sugaicane or garden produce 
Highly mtonsive cultivation and heavy manuring are requued In Madias, it is 
tnie, a number of small weUs are made mostly for the purpose of supplementmg 
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surface, the uroll is a round or squaio excavation, 20 to 100 feet or even more 
m width. The excavated rock is utihzed to hue the sides of the well In some 
cases all four sides are hned, in otheis only so much as is icquued as a stagmg 
for the hftmg gear. "With ordinary attention a well of this class wdl last for an 
indefinite period, while even the best built well m an alluvial soil will fall in 
in process of time 

162. Cost of consh'Hction and icorling — The expense of construction varies 
with the conditions of ‘^oil, subsoil, and water-level Temporary wells m adhesive 
alluvial soils, whore they aic httle more than holes in tlie ground, can he made for 
a feu nipccs and form an ordinary incident m the expense of cultivation, being 
often renewed annually "Where the soil through u Inch the shaft of the well has 
to be sunk is loose, or where hard rook is encountered, or the water lies deep, heavy 
expenditure may be required In such conditions, only permanent wells will pay , 
and they only when thoic is a ccrtaintv of an abundant supply of water suffi- 
cient for tlie irngation of a cousideiablo area, or foi the matuiing of abnormally 
heal y or valuable crops on small areas The cost of such wells runs mto hundreds 
or even thousands of rupees It is hazardous to give any sum as the average cost 
of a w oU, the variations arc so gicat But the foUoivmg ligiues may be taken 
as a rough indication of the cost of constniction, in some of the principal 
provinces, of a permanent well capable of irrigating the average area 
with water at the avoi-agc depth Gujerat, Bs 500 to Es 700 , Pimiab 
and United Pronnees, Es oOO , Cential Provinces, Deccan, and other 
distncts with rocky subsoil, Es 300 to Es. 400 It would be faiily safe to say 
that the capital cost of a permanent well in Northern India would be 
seldom moie than Es. 4.0 per acre irrigated In Southern and Central India 
it would seldom average less than Es 100 per acre , except m the tracts 
where the scnu-permancnt well can bo used, when the cost would run between 
Es 60 and Es. 80 per acre 

163. The expenses of labom', cattle, and plant, requiied for working a well 
also var)' greatly. A largo well may rcqiurc four or even six teams of buEocks, 
with two, and sometimes four, ammals to a team. For ammal power, employment 
is made of the Pei-sinn wheel or the well known water-bag On many of the 
large temporary' wells, and gcneially on oE the semi-temporary, ammal power is 
employed But there aio numerous smaE weEs m Upper India, Bihar, and 
kladras, from which the watei is raised m pots or small bags by manual labour 
working with a wheel or a weighted Icvoi "WoEs of this kmd are frequently 
Worked in groups, aE supplymg the same water-course. 

Idt The quantity of work which can bo done on a weE vanes immensely 
with the season, the area to bo imgated, and the character of the crop 
It is almost impossible, therefore, to arnvo at any satisfactory estimate of 
the cost of irrigation from a well, for such purposes for instance as comparison 
wnth the cost of urigation fiom a canal But there can, of course, be no 
manner of doubt that weE-irngation is by far the more expensive process 
of the two, except perhaps when water lies so close to the surface that im- 
gation can be done by means of the lever To amve at even a tolerable estimate, 
the most elaborate and careful experiment is required The onlv set of such 
experiments inth w^hioh wo are acquainted aio those of Captain Ohbborn pub- 
lished m his report on weE -irrigation m the United Provinces Here, the irri- 
gation of a crop of wheat, with the moan water level at 30 feet, is shown at Es 7 
pel acre , and this is doubtless the lowest figme at which the charge can be fairly 
estimated. In Southern India the heavy waterings reqmred must largely m- 
crease the charge. Thus the irrigation of a crop of barley m the sandy soils of 
the Ahmedabad clistnct is estimated to cost Es 22-8 per acre, and that of garden 
crops in the neighbourhood of Surat ranges from Es 30 to Es 60 pei acre 
{Mollison’s Indian Agriculturet Vol III) 

165. Lialility to fail in drought — Figures have been given above in lEus- 
tration of the value of wells in time of famme, owing to the large extensions of 
irngation which arc made by their means These extensions are due partly 
to an increase m the number of permanent wells, but chiefly to greater activity . 
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an tho ■worlcing of o\isimg \\olls and lo iv Invgo incrfaso m Iho numhor of fcin- 
pornry woIIb In tho great allnvin] Jrncls of JS’ortliorn India the wibsoil nalor- 
snpplyappoarstoho pi’aclically ano\lmuMtihle, allhougli lliolcacl rises and falls 
pcicoptibly in years of heavy and light i.iinfall I-llsonhere, the supply is 
generally amplo in tho first jeai of diought, but Ihoclfect of a long senes of dry 
years 18 to dimmish stondily tho area that can ho served by (‘neb veil. Tho 
dinimution, honover, is not nholly atliilmlahlc lo exlmiisiion of the supiil}, 
but to tho dryness of soil and atmosphcic nhich neecssil'ilcs more abundant 
watering lo mature iho crops, and lofho hanloi n ork imjiosed on llie cattle 
as tho lift lucieasos, and iho difTiciiHy of nmmttiimng them in good condition 
owing to the dearth oi soareily of fodder. 

1G6. Snopo and measures f on exteudtufj xocU^xr) ipalxon , — It lias been slionii 
that well'irngalionvnrios)nc\lontlonne\lraordmai\ dcgroain tiled liferent pro* 
Aunccs, and that the variation isprincipall.v duo (o immutalilo dilfercnccs of phy- 
sical conditions It is, how cv oi, certain that 1 hero is no single province m v\ liioh 
this foim of irrigation might not ho v ciy lai gely c\tcndc<l v itli ndv nntage Ih cn 
in tho Pvm 3 ab and U nitcd Prov incos, m w Incli t ho largest are.es are irrigated, there 
aTotiaots voiy })Oorly equipped m relation to their capacities lu some districts 
abundantly equipped, wells aic so essential to successful cultivation, and to the 
maintonanoo of a dense popul.alion, that endeavours to multiply them should he 
made and sustained until the vciy inaMinum numheis have been reached which 
can he piofitahly cmploy'cd There are also tracts m w Inch water lies ‘•o close to 
thosiirfaco that c.anal-urigation m.av ho not only' unncccssiiy, but actually hnrm- 
tul, but m w'luoh, noverthokss, iriigation of some Kind is urgently required in 
Older to get full productionfiom the sod in oidiriarv veal’s, and to save tho crops 
in tunes of drought Por such tracts wells arc a necessity In other tracts 
which depend on inundation c.anals or tanks of unecHam supply, w ells arc of 
immense sorvico m supplementing doficicncics in supply In all such places tho 
construction of woUs should bo hbcially' cncouinged. In the two Ivorthom 
Piovinocs above mentioned, it may be said bioadly tlmt only m special tracts, 
where woUs arc required to give protection in famine, would it he justifi.ahlc 
for purposes of such onoouragomciit to incur any great tinanoinl sacrifice 
Elsewhere, the people may ho trusted to niorcasc wells as rapidly as will pay 
them, ■wathout any stimulus beyond tho provnsion of capital on more favourable 
terms than they can obtain m the open maiket. 

167 In Centml and Southein India W'olls are lelativoly- low, and the aicas 
which can bo protected by each w cU arc small The need for them also is 
urgent, not only for tho inorcaso of pawlnction and tho suppoit of a dense popula- 
tion, but beoanso they supply tho only cfDoiont means of protection against 
severe and frequently lociuTing drought m v ast tracts, mto whioli, except at 
prohibitive expense, it is physioally impossible to take canals, oi if taken, to 
assure them a supply of water when it is most needed 

168 Thus witlun two hundred niilos of the ’Western Ghats the piovnsionin 
the Bombay Deocan of assuicd irrigation by' canal will, aooording to om estimate, 
reqmie a capital exponditmo of not loss than Its 200 per aoie, out of winch tho 
revenue leahzed will pay mterest only on Es 50 in addition to woiking expenses 
The net cost to tho State will theieforo be at least Ks 150 per acre In these 
tracts the people can build webs for themselves for about Es 100 per acre 
Even, therefore, if the State supphed the whole of the oapital lequired foi weUs, 
the financial loss, provided the weUs aae efficient, would bo considerably less 
thfl.Ti that which would be entailed by the piovosiou of oanal-inigation Eor this 
reason it is peihaps even of greatei importance in these tracts, than in Northern 
India, to avoid taking canals into places which can be equally well served by 
wells Heie also the State os justified in giving far greater stimulus to well-ii- 
ngation, and in making oonsideiable financial saonfices for the purpose Not 
that caution can be dispensed with The annual rate of increase in the nnmbei 
of weUs, although capable of great acceleration, must be gradual In these 
parts of India cultivators oanuot affoid to wngate in ordinary years unless they 
ohtam large and valuable crops to inoonp the heavy expenditure and labour 
required for high cultivation Care will have to be taken that money is not 
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tlirown amy on the construction of wells by persons who are destitute o'f the 
eneigy and resource required to woik them But boldness is required no less 
than caution The cultivator will have to face risks as well as Government, 
and Government should not hesitate to take its full share 

169 We have now to consider what special steps Government should take 
to facihtate the extension of well-irngation And first we propose to disouss 
briefly the suggestion which has been made fiom time to time that weUs should 
he made by Government, like any other migation work, and a revenue leihed 
as a retmai on the expenditure mourred ^e pioposal at first sight appears 
plausible, vhen considered with reference to tracts mentioned above, m which 
irrigation from wells entails smaller capital cost than U’ngation from canals 
It has also been adopted, smce the recent famine, on a small scale m many of 
the Native States, such as Baroda and Gwahor We are nevertheless clearly 
of opimon that it must be re 3 ected as unsound There is scarcely a witness 
who does not agree that the cultivatoi is able to make weUs for himselE 
much more cheaply, and qmte as effectually for his purposes as Government 
can make them for him If new wells aie to he made m large numbers, 
they will be dispersed over large tracts of country Bor, as aheady observed, 
weU-oonstniction must he gradual, and operations cannot, therefore, be 
concentrated on any smgle tiact and there completed before pushmg on 
to the next The diflficulty of supermtending the construction and mamtenance 
of a number of small works, scattered over extensive areas, is obvious Some 
experience has already been gamed of this difficulty m the case of tanks m 
rayatvom i distiacts, where they belong to Government, and their mamtenance 
and repair by Government agency is found extremely difficult JBer contra, 
if weUs aie made for himself by the cultivator and belong to him, he wiU he 
mterested in then efficiency and mamtam them as long as they pay him 
In support of the view that Government should not make weUs, may be urged 
the fact that few even of the most enlightened landowners construct them m the 
lands of their permanent or occupancy tenants, but prefer that the tenants 
should make the wells, and to give them assistance m materials if not m money, 
besides possibly making thmgs easy m matter of rent In their own lands, the 
zanmidars, large and small, construct wells for themselves, just as the occu- 
piers do m rayattoar% provmces And there can be no doubt that the cul- 
tivators, whether tenants or peasant occupiers, mfimtely prefer to make wells for 
themselves if given the necessary capital and facflities. 

170 Theie is, howovei, one rare case m which it may he occasionally useful 
foi Government to construct uTigation wells, namely, m places where, notwith- 
standmg that there is a probable scope for well-irngation, the people out of 
apathy or ignorance neglect it As an example of this attitude on the part of 
the people, we may mstance parts of Chbattisgarh, where the people have such 
a strong antipathy against wells that they even refuse to use them for drmkmg 
purposes, when they have been provided for them and no other decent water is 

• to be had In such cases it may be worth while for Government to build a few 
weUs m order to demonstrate their value to the people. Bnt as soon as any weU 
thus built has proved a success, the land, with the well under it, should be handed 
over to an enterpnsmg cultivatoi with the object of getting him to set an 
example to his neighboui’S Even, however, m these cases, it would generally 
be preferable to get the wells built by cultivatois, who nught be imported, as 
the K&chlm were imported from Cawnpore to Nagpur, and helped with advances 
of money and grants of land 

171 It must not be inferred fiom these remaiks that we object to the 
construction of wells by Government agency m "Wards’ estates, or in estates 
managed and owned by Government m zani'indai'% provmces In these cases 
Government is fully justified m settmg, and indeed is under a special obligation 
to set, an example by executmg all such impiovements as a good and prudent 
landlord would undertake But even m its own estates or m the estates managed 
by it, Government ■will often be better adiosed to get the tenants to make the 

^ weUs, by gi'mg appropriate help m the way of money, matenal, and professional 
assistance 



172. Tho olnof wny in ^^]uoll Qovornmonl can aasisi in (‘\lcnding well- 
iiTigcation IS by libcml talam advances, and free gmnls in Kproial bcabties 
fills pnifc of the rabject IS so imjiorinnt ^villi respect to all cIilsscs of prnnlc 
improveinout that no have doA-’oted a spcoml ohajilor to it IVo hcic add only 
a fow suggestions and obscmitions sjiccmlly applicable to noils. 

173. lits/i^s to he shared hy Oovernment — Wo baio said tliat Government 
must be prepared to share some of the risKs of noll-construction mill the 
cultivator One of tho chief of these is the failure to find natcr We think 
that in cases ndicro tho oultivatoi, after taking all due precautions, n ithout any 
fault of his onui fails to find nalor, ho should be nlloncd a partial remission of 
tho money Avhioh may have been adinnced to him Wo cannot recommend 
lomission of tho nholosum advanced, since this nould be likely to encourage 
moio gambling in n cll-siuking By tlic preliminary borings and subsoil natcr- 
smTeys recommended bolon , the risk of failure n-oiild bo gicatly diminished, and 
as soon as suthoiont facilities had been proi idcd in any neighbourhood, tho 
making of a piolirainaiy boiing should, uheroi or uncertainties exist, be made 
a condition precedent to tho disbursemcnl of tho adianco or money -grant Ad- 
vances should, of couise, bo gn’cn in instalments, the second being made payable 
aftei completion of the work expected to bo done out of the first, and so on 

I7d Anothoi ijsk to be shared by' Government is connected mth the hfc of 
tho well, vhioli in many' tracts is a vanablc quantity , altliough m some, veils 
even ivhen roughly constructed last for mdofimto periods We propose, in the 
next chaptei, a method which mil allow the cultnator, for repayment by equal 
mstalments, a penod equal to that which is calculated to be the ai crage life of 
wells m tho tiact, and the remission of tho balance which may be due, if tho 
well should fall m, or become useless fi-om circumstances bey ond his control, 
before tho expiry' of tho period 

176 Trial hortugs and siihsoil toatcr-siirvey — In many places, notmtlistimd- 
mg tho aptitude and experience of the people, imcortamt^ exists as to the smt- 
abihty of sites for avoUs, and as to the possibility of tappmg a permanent source 
of supply which ivould not bo dependent on meic local percolation. To obviate 
the iailuros to find water ivluch are not infrequent especially when, as m a 
fanune year, wells are made m a hurry', detailed and systematic sun eys should 
be made of tho subsoil water Over tho greater part of tho alluvial tract of 
Northern India the people have a I'ery good local knov lodge of tho nature 
of the substrata and ot the subsoil water-supply , all that seems to be required 
m this tract is to render assistance, wheio necessary, m making tnal bormgs 
by providmg boimg tools and expert workers at a small oliarge , and to have 
mapped out, fiom local mqmiios, all tracts m ivhich tho construction of 
temporary wells can bo usefully pushed at an early' stage of a famme In 
Peninsular India also there aiu few provmces m which it would not bo useful 
to provide tools at the head quarters of most divisions and of some districts and 
even sub -divisions as well 

176 Endeavours should be made to discover some simple and moxpensive 
method of bonng With this pm-posc we have recommended the Government of 
India to allow experiments to he made mth the Kazusa sy'stem of bormg, which 
IS said to have been found exceedmgly cheap and efficient m Japan m tappmg 
artesian supphes. We have, as we shall show, httle expectation of reaohmg arte- 
sian Bupphes But theie are looahties such as the south-eastern distncts of tho 
Punjab, the South- Jumna distncts of the IJmted Provmces, parts of Gujerat, 
and the trap areas of the Central Provmces and the Deccan, where special 
experiments m bonng may be made with advantage, in oifier to ascertam 
whether any deep source of supply can be tapped for imgation purposes. 
Successes obtained by bonng in rock mth jumper bars m the Sholapm* distnct 
of the Deccan, and by Mr Tata mth his deep honngs at Navsan m Gujerat, 
mdioate that from bdow or mthm the inoky substrata in the Deccan, and 
fiom porous strata underlying the superficial clays and non-permeable sods 
elsewhere, water may be obtamed at sufficient pressure to nse through a bore 
of small diameter high enough to give abundant supphes to wells of moderate 
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depth. The discovery of a method of cheap boring to such sources might result 
in a large increase of the available supply for weUs in tracts where the findmg of 
water has been despaired of up to the present In these localities careful record 
should he kept of the results of aU hormgs, and of observations of existing weils 
The site of each well or hormg should he marked on a plan of the countiy ; and 
the normal level of the subsoil water at each site, the quality of the water, the nature 
of the strata, the depth of i the hormg, and its effect on the level of the water 
withm it, and on the quahiy and quanti^ of the supply, should he systematically 
recorded. 


Section III. — MISOELLANEOUS 

177. Necessity of minute regard to local conditions — In our Provincial 
Chapters we have mdicated the looahties in which financial concessions may 
most appropriately he given for the construction and improvement of private 
irrigation works We desire to say here that m stimulating improvements 
of aU kinds, and most of all m pushmg well-construction, mmute regard 
must be had to local circumstances The conditions not merely of distnots 
hut of suh -divisions, moups of villages, and mdividual villages, must he 
ascertained and studied beforehand For these purposes the Cirole Books, 
which are compiled m everv provmoe, should he freely utihzed The imga- 
tional capacities and requirements, the kmd of improvement best suited to 
the looahty, the degree of willingness shown by the people to execute 
improvements either with or without Government aid, the extent of their 
lesouroes in capital, credit, manure, and laboui, should he particularly m- 
quued into, and noted in the hooks by the district officials when on tom. 
The facts should he collated, and a programme or plan of campaign should he 
gradually worked out for each cucle in each district A good example of the 
way m which the requirements of particular areas should he worked out is 
given in the repoits compiled under the orders of Su A P MacDormeU for the 
districts of the ‘ Drought Tract ’ in the Umted Provmces For each circle (or 
pargana as it is called) the prmcipal local conditions, such as the Lind of 
irrigation which should he given, whether by canals, tanks, weUs, or field- 
embankments, and the percentage of the area wbioh will he protected if the 
proposals are cained out, have been specially noted, and index maps have been 
prepared, showing at a glance the character and scope of the proposed operations 
We shoifid like to see similar reports and maps prepared for every district 
and circle. In certam tracts which urgently require prompt treatment, special 
inquiries should be made by specially appomted officers , and, whenever any 
tract comes imder detailed examination for purposes of revenue settlement, 
opportumty should he taken to hrmg the information up to date In particular, 
for the e::^nBion of well-irngation, accurate information should be collected 
regarding the character of the substrata, the level of the subsoil water, and 
the nature of the supply 

178 N'^emption of improvements from taxation — Besides the positive 
help and encouragement which the State has given m the makmg of private im- 
provements, there is stimulus of a negative character to which great importance 
has been and must always be attached We allude to the exemption of improve- 
ments fiom taxation In this lespect there is an important difference of 
practice m the various provmces In Bombay and Madras the exemption 
allowed is perpetual, whereas in Northem India it is limited to the period calcu- 
lated as sufficient to enable the executor of the improvement to recoup himself 
for his outlay In the Umted Provmces exemption is guaranteed unfal the ex- 
piry of the settlement next succeedmg that durmg the currency of which the im- 
provement was carried out The term of exempfaon may therefore vary from 30 
to 60 years In the Central Provmces there is a similar rule, hut as the settle- 
ment periods for many districts do not exceed 10 or 12 years, the periods of 
exemption wiU not exceed from 10 to 24 years In the Punjab exemption from 
enhancement IS guaranteed for a period of 20 years from the date of construction 
of the well, without reference to the dates of settlement The question has been 
seriously raised whether, at any rate m the case of improvements for purposes 
of imgation, and more particul^ly in the case of wells, the exemption should 
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it IS rcnnrhahlc that tho incroiso in |UTmancnt wdls is In far the 
greatest in flic Presidonoies of "Nradras and Uon)ha> 111100’ ovonipliun n 
pcrpohinl , and it isstroiigli olnimod hy all lulnrNvos nlinm no hare cviininod m 
Madras that the great increase 11111011 has tahon pi ico there is mainly due to 
porpohnt) of c\oinption Tn Jlomhai, lioiioior, no such claim nas made On 
the contmrj , although in that PrO'idcnoi tho oxeinptioii is giieii not inerelr 
hj oxccnfiio ordor as in Madras, hut hj* express pronsion of Ian, there Monts 
to ho a rcmaihnhio ignoruico of its existence, or I'xact ronipndionston of its 
meaning Wo are inclined to Ihinh that in this case it rin have had little 
to do niththc inoroa.so|m the iminhor of nells, nhicli issufiicicntli accounted for 
hy the stimulus afforded hi a succession of soiore fniuine^ ami droughts, tlio 
long penods of settlement, and, in tho Docaan, the light assessmont on ncll lands 
Tn Madras, honever, tho c,aso is undouhlo<lly difforcnt 'IhocfTcet and oxisfonce 
of tho exemption nio ler} noil understood, haniighecn emphasized at the settle* 
mont of tlurtv years ago, hi the actual reduction of assessments from net to 
(liy I’rttcs on ivcll lands Also in tlio decade under examination, in ^fadi’n-s 
such famines as have occurred liaio hcon far less serious than those n hi eh 
affected Bomhny, tho United Pionnccs, and paifs of the Punjab, and tho 
stimulus given hy drouglit, although no doubt considerahlo, niusHiavo been 
much less than clsowliorc has liecn distributed nuth great liberality 

in Madras But of tho 193,000 additional n-cUs made in the decade, only 
18,000 were made n-itli the aid of talavi Tins, therefore, does not account for 
tho extraoidmary incicase Pait of it is nttiabutablo to iraproi ed enumeration. 
But this IS a cause which probably operates in all provinces It is of course 
impossible to be coi-t,am that n long tompomiy exemption would not linvo had 
equally honclicial clf octa But, on tlio whole, wo should fmd it diflioult to escape 
from tho conclusion that the perpetual exemption, thoroughly hi ought homo to 
the people, has been a potent stimulus to tho construction of wells Whether 
the same concession is equally required olsowhoio, is another question winch 
requires to he answered according to tho circumstances of the pi-onnco or tract 
concerned Theie are some places and ciroumstancos in which, as is oloai from 
the evidence, it would he oxcoodingly difficult to male tho honofit of tho exemp- 
tion appreciated. Thus, in tho Central Provinoes, whore tho tenure is gcnorallv 
zam%ndan and tho holdings are considerable, tho effect of exemptions given in 
respect of particular plots has been so complotolv obscured hy the onhanoomonts 
which have accrued on entire holdings, that tho people can hardly ho induced 
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to believo in tlio reality of the exemptions, even when evidenced by the sanads 
which they hold, and. the assiunnce of olEcers in whom they have confidence 

180 Again, in most of the Puniab and m large portions of the United Pro- 
iinces, the abnndant water in the subsoil has always been legaided as an adi’-an- 
tago for which the State and the landowner are ]nstly entitled to a return In 
Gu3crat, wbeie the valuation of land for assessment pmposes is increased ioi 
proximity of subsoil water, this advantage is charged foi whether a well is made 
or not In the Pun3ab the subsoil water is charged for only when it is used, and 
after the usei has been recouped for the capital expense to which he has been 
put m obtaining it for use This latter practice, hLc the charge of a royalty 
on minerals, is unob3cotionablo in principle, and in practical u orkmg has much 
to recommend it The financial effect of it is such that, as shown by the 
Hon’ble Mr Wilson and Colonel Giey, if the State were to make advances 
for wells entirely mthout interest, they u ould pay as an investment owmg to 
the increased revenue which the well-lands would bnng m As a mere matter 
of busmcss therefore, in provinces where exemptions aie only tempoiary, the 
State AviU be 3ustificd m advanomg h rgely for wells, 3ust as it ivould m spendmg 
money on a productive canal Where exemptions are perpetual, the libei-ahty 
in the matter of laLavi and grants-in-aid must be measured solely by the needs 
of the tmet, and the saving which will accrue to the State m famine expenditure 
and loss of icvenuo consequent on famine , by the considerations in short which 
3ustify the construction of protective as distinguished from productive inigation 
u orks Our general conclusion is that in Madras the permanent exemption of 
improvements from taxation has 3ustified itself as an effective encomagement 
to the construction of n cUs , and that its trial for that purpose in other pro- 
vinces w'hcrc exemption is at present only tempoiary, would be 3ustified in 
tracts exposed to fannne in "which special encouragements are required 
We also think that lu Bombay special pains should be taken to give the widest 
publicity to the provisions of the law, and to the emphatic promises and declara- 
tions of 'Government, "With the view of disabusing the people and subordinate 
officials of any nnsappichensions "which they may entertam on the sub3ect 
We V ould also suggest a consideration of the question, whether the rules apph- 
cable to the Central Pioviuccs and to the Pun3ab might not bo so far modified 
as to secure to improvmg landowners in those provinces a peiiod of exemption 
from enhancement of levcnue on account of them improvements which would 
not be less than that "which is now given in the Umted Pio"nnoes 

181 Uxemplion of tenants' tjnprovements — It seems doubtful whether, 
in most of the provinces, the permanent tenants have leoeived such fuU pro- 
tection against enhancement of rent, in lespect of the mcreased value imparted 
to then land or its produce owing to improvements made by them, as the land- 
owners obtain fiom Government against enhancement of the land-revenue 
assessment on lan^ benefited by impiovements which they have executed 
In Madias there is no tenancy law over the large areas of the permanently- 
settled zamindaris, in which the revenue of the landowner rs of course exempt 
from assessment on any pretext w hatsoevei In B engal and the U nited Pi o"vmces 
the law generally contains provisions exempting the tenant, expressly or by 
rmphcation, frnm habihty to enhancement m respect of mcreased value 
due to his improvements But in some cases the beneficial effect of this law is 
apparently nulhfied, or m danger of bemg nuUified, owmg to other provisions 
which enable the landowner "to claim at mteiwals enhancement up to the rate 
prevailing on land en3oymg similar advantages, or, m other words so far as per- 
tains to oru sub3ect, similar faoihties for irrigation In the Pim3ab the cash 
paym"" tenant is protected by the remarkable provision that no enhancement 
shall ho taken until he has been compensated for his improvement The tenant, 
howovoi, V ho pays rent in kind, is not protected If we correctly understand the 
law in the Central l^rovinces, the tenant there is not liable to enhancement 
dmin«"the cmienoy of a settlement except on the ground of improvement exe- 
cuted by the landowner, or of an morease in the area of his (the tenant’s) holdmg 
But at a revision of settlement he is apparently hable, as mthe United Pro"vmces 
and Bengal, to enhancement up to the prevailm" mte on land en3oymg similar 
facilities for iingatiou. In Bombay andthemya^toajv districts of Mad^, there 
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Chapter VI-LOANS FOR IMPROVEMENTS 


182 The faJcam system — Of all the methods hy "which Goyernment is 
able to stimulate and assist pnvate irngational improyements, the most con- 
imment and obvious is the system of State advances to the cultivatmg and land- 
ownmg classes, knoivn as faham We propose, therefore, to consider briefly "what 
use has been made of this system, and ho"w far such use is capable of extension 
and the system capable of improvement This system has existed in India from 
time immemorial, and is no'U" regulated by special laws, namely, the Land 
Improvement Loans Act (XIX of 1883) and the Agriculturists’ Loans Act (XII 
of 1884) for the whole of India, and by rules under these Acts framed for each 
pro"vince bv the Local Governments and sanctioned by the Government of India 
Under the former Act mon ey is advanced for specific purposes of laud improvement, 
and under tiie latter for seed, onttle, and other miscellaneous agricultural purposes 
But the objects of the two Acts are closely connected, for it will often be the case 
that in order to make efficient use of his improvement the cultivator will find it 
necessary to pro-nde himself with cattle and manure, well-geanug and the like, if 
not "With seed 

183 The following table shows the total amounts advanced m the various 
provinces under the two Acts during the ten years ending 1900-01 — 


Amminti of loans advanced d-nring the ten gears ending 1900-01 {in thousands of rupees) 
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184 It "Will be seen that in th’s period 625 lakhs of rupees hare been 
advanced by Government, 348 lakhs as agricultural loans, and 277 lakhs 
for the specific purpose of land improvement Of this latter sum 202 lakhs 
are returned as ha"vmg been advanced for weUs and irngation, includmg in these 
categories tanks, weUs, temporarv dams, irrigation channels, and the like 
The remaining 76 lakhs are returned as ha"ving been advanced for other pur- 
poses But out of this sum a considerable amount has actually been expended 
on irrigation. Thus 10 lakhs at least have been given in the Punjab for village 
water-courses in the Chenab and Jhelum colomes, and at least 30 lakhs have 
been allotted m Bombay for field embankments and similar works Out of the 
total advanced under the Land Improvement Loans Act, therefore, at least 
242 lakhs or about six-sevenths may be taken as havmg been advanced for 
irrigation purposes. Out of the amounts advanced under the Agriculturists’ 
Part J i S 
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Loans Act substantial sinns linvc boon gn on in Sind foi onml elcnranco, and 
in all provinces foi such obiccls as llio jinnision of lifting gear foi nclls and 
otber purposes closely connoolcd uilb iirigalion Of fbo laige sums given onl 
during ilio famines for entile and seed, n aery eonsiderable jimnorlion mast baae 
been loqnucdfor tlio avorlviiig of noils or llie onltia'/il ion of lands under both 
avolls and otbci sources of irugaiion, avbieh lands, bul for I be aid nirordcd, could 
not hare been oullia'alcd It anil lie obs 'ned (bat considerablj inoio than half 
of tlio total advances wore gia on in a ears of cio drought— goni rail} spcaliiiig 
the famine years 1890-07 and 1800 JOOl aiben huge concfsmons neie made, on 
account of the impoaeiisbcd oondilion of Ibe cullnalors, to stimulate the con- 
struction of avclls in the diongbt-sliicken area «, and to proiide eniplo} inent on 
other ai'oilvs of ngncultuial imjnoa'emeiii, mosth of direct or indnect irrigational 
value, foi many of the labouung olas^cs a\bo aiould otberniso hivc come on to 
tlio State lolioC a\ oiks The amount of tlie loans in the famine a cars cannot 
tlieroforo bo taken as a oiitciion of (bo use aibiob bus been or can be made of 
tho system in ordinary }oai-,. Thca indicate, lioueacr, avliat laigesnms can b* 
disbursed aibcu a keen demand has been evciled b} urgent nece-sily, and ai lien 
the energies of a largo stall of oflteers are eoncentratid upon meeting that 
demand. 

185 It anil bo instruclii'n to anal} /o farther Ibo figures of advances for 
land improa ement m ordinal’} }cars I'hc first noteaaorlh} point is tlsit out of 
tho 142 lakhs adamneed, IMadras has gia on 50^ and IJombay noarh 36, or botn cen 
them, 92^ lakhs Tho Pun]ab comes next autb little more tlian 19 laklis, aahilo 
JBongal, tlio Umted Piovinccs, and Central Proa'inces, give only lOlakks botaicon 
them Bomr and Ajmor-Moi ivar.i gaaccacb ta\ icons much as the Central 
Proaunoes On the othor Imiul, out of tho 119 lakhs advanced as agricultural 
loans, no less than 78 avorc given m the Punjab, United Proannccs, and Central 
Provinces, 

186. Now tho diversity of conditions m the various provinces is such that it 
would of course bo unreasonable to expect an oqunllv full use of the ialttvi 
system in evorv one of thorn But avo are strongly of opinion that this diversity 
does not sufficiently account for the much gi cater freedom antli wlncli the 
.advances are given for land impioromont in the tno Soutbom Presidencies, 
and for other agricultuial purposes in the Punjab, Umted Provinces, and 
Oenti’al Pronnoes, than m other parts of India We are far indeed from sa} ing 
that even in Bombay and jMadras tho amounts ada'anced for land improve- 
ment have boon as laige as they might bnro been if tho Governments 
"and their officials on the ono hand, and the pcojilo on tho othei, had 
been fully alive to thoir opportumfios It is avorth noting that in Bombay 
durmg tho normal years 1893-94, 1894-95, and 1895-96, out of 18 lakhs 
advanoed, 12 were given in the three disti'icts of Belganm, Uharwni, and Bijapur, 
of the Southera Division, where augorous measures had been first started on tho 
imtiativQ of an indmdual officer who for a senps of years adrmnistored tho 
collectoratos of Dhaiwar and Belgaum Similarh m tho Jfadras Presidency 
out of 30 lakhs advanced in the yearn 1891-92 and 1892-93, 15 were taken up in 
the single district of Coimhatoic The years were deficient m rainfall, but 
"Coimbatore was by no meaus the most severely affected district, and the large 
amount of talcum taken was largely due to the esoi'tions of the Collector of the 
tune It IS not perhaps too muoh'to say that the history of the fluctuations in 
the amounts of taJcavi taken up in any provmce, is the history of tho mterest 
taken in the matter by mdividual officers who were quick to apprehend the kmd 
of improvements which the amcultuie of their districts requued, and the value 
of tahavt advances as a stimulus to the execution of such improvements as were 
most suitable to the looahty and its needs Thus the advances m the Bomhav 
districts mentioned irere spent oliiefl.y upon the levelhng, ten’acing, and em- 
banking of fields, while m the Coimbatoie district of Madras they were spent 
chiefly on wells And tbeie can he little doubt that, if aU Collectors in 
Madras and Bombay had taken the same mterest in them takam work as the 
heads of the districts mentioned, stdl larger sums would have been advanced 
throughout the two Piesidenoies than have yet been given m oidinary years 
But if this is the case in Southern India far more is it so in the Norfhern 
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Provinces ■where so httle talavi has been gran-fced ■np to the present for land ini- 
provement, except m famine years. In tins view we are supported by the local 
members who have been associated with om* Commission Thus Mr Wilson 
thinks the Puniab Government might distribute ten lakhs per annum against the 
one lakh which it has hitherto given for wells Mi Craddock would have an 
expenditure of foiu lakhs m the Central Piovinces as against a fourth of a 
lakh, and Mr Allen, of Bengal, without statmg any specific sum, considers that 
the adTances might be very largely increased m that provmce 

187. Advances hy the Opium Department — A strong proof, if proof be le- 
quued, that much moie can be done in ordinary times by means of State advances 
than many aie incbned to suppose, is to be found m the opeiations of the Opium 
Department, which every year advances very large sums to cultivators of 
poppy, on condition that certain areas are put under that crop, and, in addition, 
a cei tarn amount for weUs, which, however, are used foi other crops as well as for 
poppy. We do not suggest that it would be possible for Collectors to advance on 
the same scale But the work of the Opium Department shows that there is no 
insuperable difficulty, or reluctance on the part of the cultivator, to prevent hmi 
from takmg State advances from Government for agricultural purposes, when 
tlie advantages to be gained have been properly impressed upon him, 

183, Stimulating means required — Although, then, there are defects m 
the talaoi system to which we shall advert below, and impiovements to be made, 
yet the first and perhaps the prmcipal measiu’e required is to quicken the mteres't 
of all classes of revenue oflicers in tahavi work, to place hberal allotments at then 
disposal, and to inquire strictly mto the causes of failure to spend up to them. 

189 Bate oj interest — We have inquired carefully into the extent to 
which the fiee use of talaci is hindered by defects m the law, niles, and admims- 
tration. In the first place we have no hesitation m saymg that the rate of mterest 
charged IS not m itself excessive That rate is per cent (one anna in the 
rupee) for aU classes of impiovements, except m Madras and Bombay where 
the charge now is only 6 per cent These rates are so far below the market rate of 
interest that the people regard them as extremely liberal Some witnesses have re- 
commended lower rates with a view of popularizing the system , but no one has been 
found to assert that the existmg rates were too high The Opium Department, how- 
ever, make all then advances, moludmg those for wells, -without mterest It would 
also appear, from calculations made bv Mr Wilson and Colonel Grey, that the 
Punjab Government, -with interest at 6^ per cent , gams substantially by the 
present system The Imperial Government which advances money for these 
loans to Bie Provincial Governments at 4 per cent while itself able to borrow 
at httle over 3|-, also presumably gams appreciably We think that these loans 
ought not to be made a source of profit to the State, and that the interest on 
them should be reduced to a pomt sufficient meiely to cover the risks taken At 
present the amounts found to be uiecoverable are mappreciable , and the charge 
for risk might, therefore, be correspondingly small while the seeunty remains as 
good as at present We have made recommendations which may slightly mcrease 
the risk, but, even if they aie accepted, we would suggest that the rate of mterest 
may 'With advantage be reduced to 5 per cent in aU pro-vmoes We think that 
such a reduction •will be likely to stroke the populur imagination as an act 
of great hberahty, and may moiease the attractiveness of loans m far 

greater proportion "than might be anticipated fiom the small diminution which 
would result m the actual payments by each mdividual cultivator 

190. The remarks m the piecedmg paragraph ^refer generally to tahavt 
advances m aU parts of the country We have, however, also, carefully considered 
whether m precarious "tracts where it is desired to give a special stimulus to 
irrigation, it would be desuable to reduce the general rate of mterest or grant 
loans free of mteiest On the whole we are of opmion that it would be preferable 
to make free grants-m aid, as proposed below, chargmg full mteiest on 
the remammg part of the sum required, which -will he tieated as an ordmary 
tahavi advance This plan has numerous advantages The financial arrange- 
njents wiB be sounder and simplei The fiee giants will be chargeable to some 
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final head of expenditure, such as ‘ minor -works, agricultural ’ It -^rill be easy also 
to -vvork a system of free gmnts -vritli considerable elasticity Thus the grants 
might vary from nil, by tenths to, say, five-tenths ; or by sixteenths, to eight 
annas m the rupee, of the total sum required 

191 B-tgtd^ty of collection — There is no cause of the alleged unpopularity 

of the taJcati system ■R'hich has been morefiequently testified to than the ngidity 
of the system of collection It is pointed out that the money-lender gives time 
readily to the client -with tolerable credit Government rarely or never gives time 
There can be hardly any doubt that this does constitute an objection in the mmd 
of the cultivator to become a debtor to Government, provided that he can get the 
money on sufficiently easy terms elsewhere It is not that he has merely to pay 
the interest Tins would probably be no greater burden to him than an 
addition to his land revenue assessment, which he pays with lemarkable 
punctuality But he has also to pay an instalment of principal which, if his crops 
aie poor, may be a considerable burden The Collector or head of the distiiot 
has authonty, -under the lules in aU pro-vmces, to suspend payment on the ocour- 
rence of failure of crops or other exceptional calamity, subject, however, to a 
report -to higher authority But this power of suspension is not veiy frequently 

exercised, except in years of very gener^ failure of oiops , and when it is, the result 
is merely to postpone payment of the instalment foi a single season, -with the 
result that m the ensmng year the cultivator has to pay double the usual amount 
The increased payment must often be raised -with difficulty, and it is probable 
that under the circumstances cultivators would seldom care to apply for sus 
pension of iaicavt payments We are of opinion that suspension shoffid be given 
-without hesitation whenever, from causes beyond the control of the borrower, 
his crops fail to such an extent as to render the payment of the year’s instalment 
unduly burdensome to him , that whenever suspensions of revenue are granted 
thev should carry -with -them automatically suspensions of the takavi instalment 
which may be due the same' year , that the officer who has authority to grant 
the loan should also have authoriiy to ^ant the suspensions , and that the sus- 
pended instalment should not be made payable m the ensuing year -with the 
instalment of that year, but that the effect of suspension should be to postpone 
by one year the payment of aU remaimng instalments due on the loan It seems 
also unnecessary for the head of the distnct to report each case of suspension, 
as it occurs, to superior authonty Greater leniency in the matter of recovery 
cannot well be exercised by Government, which in these matters is unable to 
place itself in the same position as a private creditor 

192 Period of repayment — There is, however, a measure which would 
imdoubtedly go far to nutigate the hardship of rigid recovery, and that is the 
lengthemng of the periods of repayment In several places these periods have been 
criticized as too short But opimon is not unanimous on the pomt, many wit- 
nesses oonsidenng that the people are peifectly satisfied -with the periods allowed 
It IS remarkable what a reluctance there appears to be to work up to the full 
period of thirty-five yearn allowed by law Except in Madias, wheie the period 
for wells is fixed at thirty years, in no provmce may the Collector fix a period 
longer than twenty years, while m Bengal his discretion is limited to ten, and m 
the Central Provmces and IJmted Provinces to fifteen years In the Punjab the 
fixing of a penod longei than twenty years actually lequires the sanction of the 
Government of India, which it is observed -will only be granted undei very 
special circumstances, and tbe mjunction is given that advances must be repaid 
in as short a period as is consistent -with the object for winch they are made 
This order indicates the spmt m which the law and rules have been worked, 
and the effect has been that loans are seldom granted, even for the full period 
for which the Collector has discretion Short periods of repayment are con- 
sidered to facihtatc recoiery, and are alleged to be m the true financial mtoiest 
of the horron er But neither of these considei-ations is mentioned or alluded to 
in the law, which presenbes that, in considering the penods for loans, regard 
should he had (a) to the durability of the works, and (i) to the expediency of their 
cost being paid by the generation of persons immediately hen efi ting by them 
[Section 6 (3), Act XTX of 1883 ] In onr opimon the borrower may bo left to 
judge what his own financial mterests and those of his successoi-s are jm thit 
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iliattoi*, and it seonis to us liardly necessary for tlie Xiegialature to diredt 
that attention should he given to consideration (&) Up to the present, 
the periods sanotioned have geueially been so short that it can rarely 
have been brought into account at all, and if, in the future, longer periods 
are allo\i ed, it will be many i ears before the enthusiasm of the cultivating and 
laud-oAi mug classes for agricultural improvement is raised to such a pitch as 
to pass the hounds of prudence, and so eudangei the prosperity of succeeding 
generations On the contrary, ive apprehend that, by the encouragement of 
such mvestmeut, posterity are likely on the vhole to reap substantial benefits 
There is, also, no apparent reason nhy, vrhen desirmg a loan for an agricultural 
miprovement, the bonover should be fettered by considerations which are 
ne\ er allowed to stand in the nay of the far more e:rfensive borrowings which 
are made for purposes of unremunerative and extravagant expenditure 
Geucralh speaking, then, the sole consideiation m determining the period of repay- 
ment should be tlie durabihtj , or what we may term the ‘ life ’ of the work ; 
the full period so deteimiued should bo olfeied to the borrowei , and no 
picsburo whatever should be placed upon him with the ob]ect of mducing 
him to choose a shorter period 


193. Now theie aie some work:?, , soundly constructed wells in vanous 
parts of the country such as the Bombay Deccan, Avhich, if properly mamtained, 
will last practically foi cvoi In such cases theie would be no objection, 
uccoiding to the prmciplcs stated aboie, to the acceptance of a perpetual charge 
cqmvalent to the interest on the capital advanced, instead of an instalment 
sufficient to OKtmgmsh the debt -vri tlnn a term of yeais. 'ITiis proposal 
dcscr\ cs examination In some Native States money is fiequently advanced 
foi well construction m leturn foi an additional assessment upon the land 
benefited But m the Noithcrn Pionnces of British India, where the period 
of the exemption of impioicments from taxation is not perpetual, this 
Xiractioc could not bo woiked at all, and in Southern India it might be 
looked on, though cironeously, as mfimgmg the principle of such exemption 
3Iany good authontics doubt whethei the lapt woidd hke the perpetual 
charge This is a matter of opmion which cannot be settled tmtil the feehng 
of the iicople has been tested But we are ourselves somewhat reluctant to 
suggest peimancnt indebtedness as a possibility There is an undoubted 
stuuulus to thrift, and advantage to the boiiower, m airangements enabhng him 
to oxtmguish his debt -within a icasonablc period , and if the period of repay- 
ment be made long enough, the excess of the annual payments over the perpetual 
charge -will not be large enough to deter people from borro-wmg Thus, suppos- 
ing the period which might be alloivcd foi weUs m the Bombay Deccan, where if 
piopeilymado audmaintamed they aro virtually mdestruotible, to be fifty years, 
then at 5 per cent mtcrest a payment of Bs 6-8 would oxtmguish withm that 
penod a debt of Bs 100, whcieas the perpetual charge would be Bs 6, 
01 only 8 annas less pei annum No reasonable man would prefer the 
perpetual charge foi the sake of saving the 8 annas On the other hand, 
as tliC figures given below show, the perpetual charge would be a far easier 
aimual biuden tluru the mstalment lequuod to discharge the short-term loans 
now given, in Avhich the jiciiod extends to but seven or ten years, or even a loan 
for as long as tw enty or tlmfy years 


Sum required to dtsehartjc a loan of Me 100 at 5 jper cent 


m 

7 

3 Cars 


10 

31 

a 

20 

31 

31 

80 

11 

31 

50 

31 

perpetuitj’ 


Bs 
17 3 
ISO 
80 

65 

66 
50 


194 This pohoy of oPTeiing long periods of repayment should be followed m 
all parts of India Bor there is no part m which there is not great room for the 
exteii'^ion of agidcultm'al impiovement, or m which the^ State ought not to 
cucomuge such extenaon to the utmost of its power But in tracts secure from 
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famine oi severe soarcity, tlio State will not be 3 Ubtifiediu running cxtraoi'dinary 
risks, and in sucdi cases a stnct estimate should be made of the Me and 
durability of the improvement l^oUoinng these pimciples, then, we recom- 
mend, either that no maximum period should he piescnbed by the law, or 
that the maximum for the whole of India should be far longei than the evist- 
mg maximum of thirty-five years In view of the cousideiations stated below, 
fifi^ years would seem to be a suitable teim Within the piovmces, Local Gov- 
ernments might he empowered to piesoribe in the rules maximum periods for 
diffeient tracts and districts, and for diffeiont classes of works, havmg regaid to 
the durabihty of the woik foi which tho loan is gianted As tho rules require 
the sanction of tho Governor General in Council, it ivill bo easy foi the Gov- 
ernment of India to check any tendency, if it arises, to allow excessively long, 
or unduly short, maximum periods the officer empowered to grant loans 
should m eveiy case have full power to fix the penod withm the maximum, if 
any, without pnor reference to supenor authority. 

195 Permanent charge fen' interest — There is another alternative which 
has much to recommend it Woikmg as before on the basis of a 6 per 
cent rate of mterest, the borrower, it he would build a thoroughly durable 
weU, might bo charged Bs 6-8 per cent , to bo paid so long as the well 
endm’es, without any demand for repayment of capital, although he might repay 
p,t any moment any portion he wished, theieby leducing the mterest propoi- 
tionately This would he identical with the foimei pinpo^al if the well 
onduied for fifty years and no longer It would bo to the mterest of the bor- 
rower to make the work last as long as possible, hut if it failed withm 50 years 
there would be a loss to Government On the othei hand, if the work lasted 
more than 60 years, Qcvemment would gam, as it would receive something 
more than the normal rate of mteiest "We think therefore that an arrange- 
ment of this descnption should be offered as an altomative to a loan for a long 
but definite term, in all precaiious tracts where special stimulus is required If 
the rayat does not like the ariangement, it can be dropped 

196 We cannot say which of these proposals would be regarded with 

greater favour by theborroweis, but there would be no loss to Government under 
either , although, from the pomt of view of the ouIfaj^^giy^^g--'^*^^;ppear to he 
a relmquishment of all claim to the prmoipaLrf^C^^ fPo moderate 

charge a. wtaoh m the oaae oi thi ^ Z these matlS 

quislied as soon as the faxlme of t)ie wicditor densome 

ITiese teims would very probably appear W ^’active to 

the rayat than to the actuary And m dq^Q^g^gj, j^g,^ s.ople of this cosmtry, 
what may be called sentimental consi^p gj sort, are of great un- 

portance l^vei’al placr 

f, unammo'^ 

197 Belaya in distnbutton, and of underlvngs — According to 

the evidence which we have taken, oneprifie greatest obstacles to the extension 
•of takavi advances consists m tho'^ndless delay and trouble -which seem 
inseparable from official procedure — the visits to head- quarters, tho official 
inspection, and also the substantial portion of the advance which -is apt 
to stick to the hands through which it passes These evils seem to be universally 
lecogmzed and admitted, and we have no desire to mimimze them But we have 
some doubt as to the extent to which they have effectively lessened the demand 
for takavi The payments to underhngs seem most unfortunately to be cheer- 
fully acquiesced in by the people, and probably do not exceed the discounts and 
commissions which any chent will have to surrender to his money-lender m the 
course of his hagghng with him The head-quarters of the distnct or sub- 
division are often not farther away than the shop of the money-lender with 
whom the rayat transacts husmess We are unable to suggest any general 
remedies - But there seems to be no leason why 30 urney 8 to head-quarters should 

- not be shortened or sailed, by givmg poweis generally to sub- divisional officers, 
•and even to tehsddars a? m Madras and Bombay, to grant advances within oertam 
limits, instead of retnming the whole power in the hands of the Collector, as seems 
to be done in other provinces It has also been stated again and again before us 
-that it -an officer of standmg wero-togo into camp with money m his hand, receive 
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applications, inspect sites, settle terms and make advances on tlie spot, many of 
tuo difficulties "would be removed Tins was tbo pioccduro perforce adopted in 
time of famine, when there was no other way of gettmg the large allotments ' 
promptly dishui’sed Similar methods are pursued by the Opium Department in 
the distrihution of their advances We recommend that the expenment be tried 
m distiiots in wluch it may be determined to make large advances in future 
There are few piovmoes in which it would not bo possible to select tracts in 
which very considcmble sums might be distnbuted in this way "with the 
certainty of great benefit to the people and the Government 

198 Inquiries regarding security — One of the chief reasons for delay 
in the disposal of applications for takavi has been found m somo provmces 
to arise from the length and 'comphcation of mquines into the sufficiency 
of the security offered In most cases the secuiity taken is the land to 
bo benefited Its value is easy to ascertain sufficiently well for practical 
pui’posos The pnnoipal ohicct of the inquuies is generally, therefoie, the 
extent to which the land has been iwenously encumbeied Now it was 
probably the mtcntion of the framers of section 7 (1) [c) of the Land Improve- 
ment Loans Act that the land benefited should bo saleablo for recovery of 
takati niroars, 3 ust as it would be foi rccovciy of an’cai’s of land revenue, free of 
all encumbrances But doubts have arisen as to the exact legal effect of this provi- 
sion. These doubts should, in our opmion, be set at rest under competent legal 
ad"Vico, or if need bo by one oi two test cases , and then, if necessaiy, the law 
should bo amended so as to give effect, beyond anv possible question, to what 
appeal's to have been the ongmal intention of the Legislature Once the laUd 
IS made saleablo free of aU encumbrances, elaborate mquinos into their existence 
will be no longer necessary The just rights of prior encumbrancers seem to be 
sufficiently guaixlcd by section 6 of tho Act, w hich provides that officers may, 
if thcy^think it expedient, publish a notice calling foi objections to the grant of 
the loan, and must consider objections submitted, and make written orders 
admitting or ovorrulmg them This pro"\nsion could, if thought necessaiy, be 
fortified by making public notice compulsory. 

199 The other remedy against prolonged inquuy into tho matter of encum- 
brances is to presonbo, if necessaiy by law, that wherever a record-of-nghts has 
been prepared, objections submitted by pnoi encumbiancors wall bo recognized 
only if tho encumbrance has been previously entered in the record This will en- 
able tho inquiring officer, by mere mspection of the record, to ascertam all pnor 
encumbrances of which ho need take account The existence of piaqr oncum- 
hranccs, how'ovor, should not necessarily bar the grant of the loan The value of 
tho land as security to tho cucumbi’ancci's "wiU generally mciease by tho im- 
provement. The encumbrancer’ may foreclose and get the benefit of it But 
its value for protective purposes will remain, and the security of Government 
in tho land for purposes of recovering the advance "will not bo impaired. 

200 Tranter of occnjiancy ngUs — There seems to be little doubt that 
in zamindari provinces the fact that tho occupier of the soil is generally 
a tenant "wnthout nghts of transfer in his holding, throws considerable difficulty 
in tho w'ay of advancing him money for improvements. Bor the best and 
most obvious seomaty for the advance, namely, the land benefited, is not 
available unless tho landowner can bo induced to stand in, and this he can 
seldom bo prevailed upon to do In the Central Provinces an attempt has 
been made to overcome the difficulty by making tenants’ holdings saleable for tho 

Tm.anc5 Act. secl.onB 46 (3) and 70 (3) ‘recovery of Gove^^t loans We think 

tho ad-vTsabihty of making similar pron- 
sion in other provinces should bo considered, although most officers seem opposed 
to such a measure, mainly from fear, first of its leadmg to the acquirement by the 
occupancy tenant, to his ultimate rum, of full nghts of transfer, and secondly of the 
extreme opposition of the lando"wners But opposition might he concdiated by giv- 
ing tho landowmers rights of pre-emption and as regards the risk to the tenants 
from an undue extension of the right of transfer, it may be observed that where 
tho landcwners have considerable estates as m many parts of the Umted Prevm- 
ces and Bengal, the greater number of wells and offier small improvements are 
Pakt I ' K 



made by tbo tonanis, and tlio jmporUinms of piw jdint; tlio (cnaiitiy 
best possible soomiiy Tor ndvmiocs seems sunicicnl to justify tlio running of a 
iisk, winch, after all, can bo ai ouled by fnmnoss and foresight on tho pari of 
tbo administration. Wo undoi stand also that, as a mat tor of fact, transfers 
avo ovon now often oflcctcd by tonnnLs in Ibo form of siib-lcast's It may 
thorofoio be that tiansfci able rights for purposes mil not add much to 
ousting ovils, if evils thoi 0 be If tho sub-loases be lalidand legal security 
foi private advanoos, /o/trtiu might also be luh anted on tbo strongtli of some 
similar form of coincyanee to a Goiomment onieor, 

201 Joint scounty, — Tboro is, bonoioi, a nay of malcingadianees to tonanis, 
othoiwiso than on (be soounty of tbeiv land, nbicb desen es mention , namely, tbo 
lakmg of joint socuiity fiom soioral tenants In Noilbcrii India tbo areas irri- 
gated by wells arc often so large tbatseier.il liolders inaj be interested in tlicsamc 
well [ndeod it seoms to bo a gononil iwncliee m jiarts of (be United Provinces 
for all tlionoigliboius to use a nell nlncheommauds their lands, In wliomsocvor 
it bo made, altortlio nnnts of the on nor aro satishod Is’otnilbstanding the fre- 
quent difficulty of inducing people to co-ojierate, it seems not imjirobablo that in 
order to socuro tins usor as of right, instead of nieielj In permission ns at 
prosoiit, tboiononldbo no insuptiable difficult\ m inducing neighbouring 
tenants to stand joint soount) for one .nnolbcr It ma> bo observed that the 
Opium I)cpnrtment gonoially advances for noils on tins sislcni. 

202 Admnocs on personal scan tly — But c\on if tins mc-asuro fails, wo 
think that tho experiment ought to he freely (nod, of adsanctng to tenants of 
sohdity and character, upon tlicir iiidinduni personal security alone 'nioir 
crops and poisonal jiropcrty mil often suffice to cover any Init a verj' large 
loan , and the gcncial integrity of talaot horroners, .is amply evidenced bj tho 
msigmlicant amount of in ccoi crahlc loans, is an asset nhicU sliould by no means 
bo overlooked. 

203. Simplificalton ofaccounls — ^Woicgard simplicity in accounts and pro- 
ceduro as of the gicatost importance, ai ith ibo object of sai mg as mneh trouble 
as possible to the suboidinato rovenuo officials ulio liaioit in their power to 
discourage applications for talavt Prom this point of view wo tlunk tho 
sopaiato account of principal and interest a mistake With an instalment of 
fixed amount, and mth penal oi oompoimd intoiost exacted in only very cx- 
ooptionnl oases, nothing moio than the simplest rccoid of repayments mil be 
necessary. 

204) It has been suggested to ns that, when land roi enuo is iccovorcd by rates 
upon tho area cultivated or matured in each liaivcst, a talavi adiainco might bo 
recovered hy a percentage surcharged on tho amount of land revenue, so that 
the recovery would ho automatically adapted to tho means of ropaymont Tho 
idea seems to us adnm-able Under this system, however, annual payments wiU 
vary considerably from year to year It mU aooordmgly he diihoult to settle 
how much of each snob payment should be credited to principal and how 
much to mterest, and, generally, to detormmo exactly how tho account stands, and 
to enable the borrower to keep a satisfactory oheok on his repayments To meet 
this objeotion, and to simphfy calculations and accounts, we would make a 
composition with the borrower for a definite sum, wluoh would be determined 
on terms to be fixed for each tract We would say to him, for instance — " You 
have borrowed Es 800. If you repay it by fixed instalments in twenty years, 
you Will have to pay Es 24) a year or Es 4:80 in all Wo uall take so many 
annas m the rupee on your land levenue tiU you have paid Es 4:80, not charging 
more if the twenty years are exceeded, or less if tho money is recovered sooner ” 
The result wiE he that over a senes of good years, when tho revenue pay- 
ments and surcharges would be relatively high, the Government would be repaid 
sooner, and receive a bettei rate of inteiest on the money lent, while over a senes 
of had years the penod of repayment would he longer and the interest lower 
If the terms of composition are judioiously fixed. Government wiU m the end lose 
nothing on an average of transactions, and the individual honower wiH benefit 
hy the adaptation of tho loan recoveries to his flnotuatmg resources. 
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206 EstahUsJments — If talavi adrances mcrease at all upon tiae 
scale Tvhioli tvo sliould liopo and wisli to see, there is certain to be a 
need for increases of establishmonts, at any rate in particular tracts where 
theie is lai^e scope for the Trort A gieat deal can he done by trifling 
increases of the subordinate estahhshmcnts, such as weie long ago made 
in the three Oarnatio districts of the Bombay Presidency alluded to in 
paragraph 186 But it is not unlikely that in other places more may he needed 
than this , and special officers with suitable estahhshments may have to he 
provided, either to deal with talatz woik or to replace permanent distnct 
officials appointed to deal with it It is of the fiist importance that the officers 
doahng with apphcations should know the locahty and the people It has been 
suggested that the entrusting of the distribution of talavz to a special officer 
who would not ho responsible for its collection might piore to be dangerous 
"We do not attach great weight to this apprehension Subordinate officials are 
only too prone to the bohef that their reputation depends above all thmgs upon 
the promptness and completeness with which they collect Government dues of 
aU kinds , and transfers aie so frequent that imdor the existing system, where aU 
the talavi is worked by the distiiot officials, the distnbution of iiie advances, and 
the collection of dues which are paid in mstalments spread over several years, 
must fiequently be done by diiferont officers In chstnets m which agricultural 
banks may be successfully estabhshed, it may be possible to utilize their agency 
in the distnhution of taLavi, oi even to make advances to the banks on their 
own security foi the pui-pose of agncultmul impiovements 

206 Trocednre in Ume of famine — -Our observations have, so far, been 
confined to the admimsiratioii of the talavi system in ordinaiy times In times 
of fammo largo departmes will of course have to bo made from the ordinary rules 
It is unnecessary here to say more than that we entirely approve the system 
follow ed in recent fanunes, fiom 1896-97 onwards, in accoidance with which 
very largo sums wore advanced for pnvate irrigational impiovements, and 
extraordinary concessions were made Thoie can be no doubt that, m addi- 
tion to the actual help deiived from the advances, a valuable stimulus was given 
to the execution of improvements out of imaided oi only partially aided private 
resources The only point on wluch we have to offer advice is ^t the greatest 
care should be taken in farame times to have the advances given out early The 
authonties should begm offering the advances some time before it has become 
certain that the impending scarcity will develop into famine Boi each distnct 
a sum based upon exponcnco of lequnements m previous famines shouldbefixed 
beforehand , and authonty to disburse up to that sum should be given to heads of 
districts by the Local Governments as soon as they aie satisfied that the emer- 
gency has arisen wliich would justify such a measure The grant of such 
authorization would be reported at once to the Supreme Government as a warn- 
mg of the financial provision likely to bo requued In this way the delays in- 
curred, at an important crisis, m the preparation of detailed estimates requirmg 
a number of reports from the local officials, would be avoided But these estimates 
could of course be prepared subsequently at comparative leisure Small and 
temporary irrigation works aie those which are likely to be most useful on the 
occurrence of famine, and all permanent allotments should be at once diverted 
to these, so far as is possible within the distnct 

207. Special concessions in famine tracts — We have discussed above the 
methods by which the taJeavt system may be utihzed for the development of 
private irrigation works But we are convmced that, if progress is to be made 
at the full rate attainable with benefit to the country, still greater concessions will 
have to be madem tracts exposed to famme These concessions should generally 
take the simple form of free grants of money, which may be fixed at a maximum 
of one-half the total amount required, up to a limit of say Es 600 The 
locahties in which these giants would be justifiable may be characterized 
broadly as those tracts which have suffered severely in any great famme, such 
as those of 1876-77, 1896-97, and 1899-1900, and have not smee obtamed, by 
u'ngation or otherwise, protection sufficient to guarantee them agamst the 
recurrence of similar calamities As we have already pomted out m paragraph- 
168, thereimuy often be m such tracts better financial justification for the grant 
for wells tlian* for a canal depending upon storage We ^do not, however, 
Past I ^ ^ 



that they are self -supporting hnd involve no loss to the State, and that the ex- 
pansion of operations lyhioh me recommended depends on the ngorous observance 
of this pnnciple Subject to this condition, however, we think that the only limit 
to the takav^ grants should be the amount which the people are wilhng to take, 
and the officers of Government aie able to distribute, with due regal’d to secunty 
and other considerations , and that, if the amounts requued cannot be provided 
from general revenues, some an-angement should be made under which the money 
could be obtamed from loan funds, as for expenditure which wiU be essentially 
productive, and which will aU be eventually recouped These conditions wiU not 
apply to expenditure incurred on private irrigation works, which cannot properly 
be met from loan funds , but we suggest for consideration that expendituie of thrs 
kmd should be recorded under a new head, as grants-m-aid for pnvate agnoul- 
tural works, and should be chargeable agamst the famme gi-ant, or, in other 
words, should be met from that portion of the grant which would otherwise be 
shown as apphed for the reduction or avoidance of debt We think that any 
expenditure which wiU tend tomcrease the protective efficiency of private works 
is as legitimate a charge against the famine grant as expenditure on non-produc- 
tive irrigation works, and may be justified on the same ground — that it will tend 
to reduce the amount of future charges for actual famme rehef, and is a better 
insurance against the cost of famme than a coiTespondmg reduction in the pubhc 
debt 

I 

213 In order then to secure that contmuity of pohcy and action which 
we have recommended, we further suggest that Loeal Governments and 
Administrations should be mVited to submit estimates of the full amounts 
which they can distribute over a senes of years, not less than five , and that 
they should be given regular annual allotments up to which they should 
be expected to work 'Pailure to do so should be explamed, but should 
not be made the ground for diminution of the allotments durmg theremamder of 
the penod, unless the local authorities convince the Supreme Government that 
expenence already gamed has demonstrated the impractioabihty of spendmg up to 
them. Similarly, heads of districts and divisions should get for a term of years re- 
gular allotments based upon carefully framed estimates of requirements The fix- 
mg of allotments, however, should not exclude the grant of special additional allot- 
ments on good cause shown Allotments to provmces, or parts of provmces, im- 
affected by famme have sometimes been curtailed m order to satisfy the demand 
in affected looahties Such curtailments should be avoided, if at all possible 
with due regard to financial exigencies Any cheek to the steady development 
of pnvate improvements by means of advances is hkely to have serious and 
permanent effect on the zeal of Local Governments and officials, on which the 
success of the system so largely depends , 

214f Summm y — In ordei to make our proposals clear, we summarize below 
those which relate especially to precarious or selected tracts The remamder 
apply to all parts of India m which taJcatn may be advanced for purposes of irri- 
gational improvement — 

(1) Special hberahty in estimating penods of repayment (paragraphs 192- 

19t) 

(2) Special arrangement specified in jmragraph 196 

(3) Advance of money on the spot (paragraph 197) 

(4) Payment by surcharge on fluctuating revenue (paragraph 204) 

(5) Special famine measures (paragraph 206) 

(0) Grants-m-aid (paragraph 207) 



ClUPTEIt Vll.-ABTESIAN WELLS. 

215 Inti oditdory — In rcvicn ins nil po‘5SiI)lc souiccs of nngation m India, 
arfcsinn Avcllt>mns( not piiss nnraontioncd, if it he only to incbcato tlic extreme 
nnprolialnlilv of such noils nfloi’ding any appicciablc measure of protection 
against famine Tins non' of the case inai snrpnsc ilioso nlio hare seen the 
strong nish of naterfrom the fountains of Pans, and have not given considera- 
tion to the actual i oluino discharged or to the i olumc required W the irngation 
of a ven* small field A tlon of n atcr that might meet the domestic and samtarj’- 
requirements of a large ton n noiild coicr compamtivcl} a very small area if 
applied to the irrigation of land 'Jims m manv parts of Inclia a tlon- of ten 
cusccs ivould ho suthcicnt for the natcr-snpply of a citj inth half a milli on 
inlmhitants If the same volume neic turned on to the land, it vould suffice 
for the irngation of only three thousand aoies — an area n Inch nould support 
under tno per cent of the population of the city Morcoi or, n ells jucldmg 
sujiphes like those of Pans arc onh to he found ndioro the geological conditions 
are jiecuharly faiourahle for artesian action Thcic are but fciv if any tracts in 
India of nhich tins am he said, and thej ajipcar to he confined to very hrmted 
areas 

210 At (csiaii tecih vear Poinhchcrn; aud Qitcfia — The only successful 
c.ices nliicli haic hceii brought to our notice of Trolls of an essentially artesian 
nature, that is gmng asuiface flon, nrcllioscinthencighbourhoodsofPondi- 
clien^* and QueUa In the Prench territory at Pondicherrj’-, at a distance of 
about 2 miles from the ‘=hore, 11 veils, rcganling ivliich vc have been furmshed 
vith statistics, give an aggreg'itc dischargo of under 51 cusccs — a volume ivluch 
vould suffice ffir the irngation of about 1,000 oi 1,800 acres In many of the 
Aallovsof thcQuetta-Pishin district of Baluohistan, the conditions arc emmcntly 
suitable to artesian action There arc at jircscnt 25 wells in oi ncai the station 
of Quetta itself, vliich >icld in the aggiegatc under 2 cusccs, and only two of 
them are used for field irrigation, the remainder being devoted to dunking or 
railvav purposes and the irrigation of ornamental gardens It is evident, there- 
fore, that at jircscnt the area irrigated in India by llov from aitcsian sources is 
quite iiisignilicant. 

217 Protpccls of calciidiiiff trriyalion from artesian sources —Nor can it 
he said that there are prosiiccts of any considerable extension of irrigation bomg 
liossible from these sources 'Jlie question is TCiy fully discussed in a paper on 
“ Ilecciit Artesian Expcrmicnts in India ” by Itli* E Yredenburg (Momoire of 
the Geological Survc\ of India, Yohuuo XXXII, Part I) In that paper are 
given the rcsiUts of tlic numerous dcci) boiings vlncli have been made in various 
parts of the coimtry, and of the investigations iihich have been made by the 
Geological Sun cy of India The conclusions to bo drawn from 3Ir Yredon- 
burg’s paper may be Inietly stated as follows — 

(1) The prospects of finebng aitcsiau water along the southern bolder 

of tho Gangotic basin are very remote. Nearer to the northern 
border the existence of artesian conditions has been defimtoly 
proA cd, but tho strata bcarmg water under pressiuo sufficient to 
gno siufaoo floiv, lie probably CA’crywhero at a great depth 
Tlicrc are not sufficient data to show what floiv may bo expected , 
but it is, to say the least, extremely unlikely that, viewed from an 
iirigation standpomt, it would over bo sufficient to compensate 
for tho great cost of bormg 

(2) In the ncighbouihood of tho Gulf of Cambay tho conditions appear 

to bo faimurablc, but hcio, also, thoic seem to bo small prospects 
of surface flow fium borings of less than a thousand feet in 
depth 

(3) In tho Satpma coal fields, and m the tiap and sandstone formations 

of Central Imba and tho Central Provinces, tho geological 



72 


conditions a;^oai to bo promising, but the number of bormgs 
made is insufficient to admit of deffiiite conclusions being drawn. 

(4) The trap area of the Deccan distncts and the extensive area occupied 
by slates and metamoiphic locks and by schist and gneisses may 
bo left out of consideration in the pioblom of artesian watei- 
snpply 

(6) Even wheie the rainfall is considerable, for an artesian leservoir to 
hold any largo volume in store, there must be a combination of 
favomable circumstances such as a large mtako area and a porous 
and thick stratum of fairly regulai’ structure , and although the 
amount of artesian water in India has scaicely received a fair 
test, yet it may confidently be affirmed that nowhere in the 
country do these exceptional conditions occur 

218 The general conditions, theieforo, certainly do not point to India’s 
bemg specially favomed in the matter of aitesian supphes But if the volume 
of water that can be obtamed from these sources is not very much greater than 
that usually found m othei countries, the whole area that it may be possible 
to imgate by artesian water will have no appreciable effect m the prevention 
of famine Even m Amenca, where the conditions are often eminently favomable 
for artesian action, and have been very fully mvestigated. Major Powell, the late 
Duector of the Umted States Geological Smwey, repoited m 1890 that, judging 
from the results obtained in that and other countries, the supphes obtained 
from artesian sources must always be lim ited and the area imgated small 

219 In the Colony of Queensland, whoie considerable attention has been 
paid to the utihzation of an unusually abundant artesian supply, there aie 616 
artesian weUs yieldmg an aggregate discharge of 600 cusecs The average 
depth of the bormgs is 1,188 feet, and the maximum 6,046 feet The cost of 
the borings appears to average about thirty shillings or twenty rupees per foot 
of depth But these deep and expensive bormgs were made chiefiy for the 
purpose of affoifiing a drinking supply to men and cattle , and an expenditure 
which would be justifiable m seourmg the water necessary for this purpose 
might bo qmto impracticable where the object was the irrigation of land 
Thus many towns m Upper India have provided themselves with drmkmg 
water at a cost of fom annas for every thousand gallons supphed The 
average daily oonsumption bemg only about ten gallons per head of 
population, the cost for each person works out to imder one rupee a year 
But for each acre of oidmary cultivation at least 260,000 gallons would bo 
requued, and the cost of this at the same rate would be over Rs 60 per 
acre, or about twice the whole value of an ordinary ungated ciop m Northern 
India. 

220 From a Consular Eepoit of 1902 we loam that from 1866 to 1890 
m the South of the Department of Constantme m Algeria there had been 
bored 690 artesian woUs having a mean depth of 142 feet, which yielded a 
total discharge of about 200 cusoos In two other Departments 104 wells 
yielded 4 16 cusecs Altogether these wells may perhaps provide 60,000 acres 
of cultivation — an area which becomes insigmfacant when compared with the 
many thousand square miles of the Algenan Sahaia It is m fact the great 
extent of the gathenng ground requued to give even a small aitesian flow 
that renders these sources of supply inadequate for the unagation of more than 
a comparatively msigmficant area. 

221. Beeoimnendations — Nevertheless theic is, according to the geologists, 
a possibility of tapping aitesian supplies in certain areas, and, judgmg from 
some recent results, the cost of a successful boring 1,000 or 1,200 feet deep 
■could not bo unreasonable if it yielded a supply of a quarter to half a cuseo 
For instance at the Di iivcr, m the Central rrovmces, a bormg in search of 
coal cost only Bs 4,716 for a depth of 600 feet, and the contractors offered 
to go down to 860 feet for an extra Bs 2,657. It would certainly be worth 
while in many paits of India to spend Bs 10,000 for an artesian supply that 
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\roul(l ‘ill filoo foi' thc^ iiTigation of 100 nci'O‘5, oltliougli, collccKvely, the total 
area fhaf^ could ho iingated in this iray might not lead to any substantial 
inoroasp in the ])rotcction oiTorded against famine, On the whole, therefore, 
we think (hat, nKhough^ (he piospeots of ntilwmg artesian wells for imgalion 
arc not snfllciontly piomising to lustify any considerable outlay, the possibilities 
should be more fully investigated, and that experimental boring should be 
made in any tract liable to famine m which (he geologists may consider that 
the conditions aro specially faiourablo for artesian action. It is possible 
that 111 such tracts a few boros might bo made, each of which would protect 
a small area at a moderate cost, although it is certain that no considerable 
area can ever bo protected by these means. 

222. Siih’fU'/csian tcrU’i . — "Wo hare hitherto hcon cousidorlng the case of 
those nrlcsnii wells m ulnch a supply of water is delivered at or ahovo the 
Jei el of the groniid suifacc Even if n cU'; of this kind can seldom he sneccssfndy 
made, tlicic must he nianv cases in uhioh uatcr uill nse in the bores above the 
level of the Furi'oiinding ground-wnfor, nltbongh tlio hydrostatic pressure wiU be 
iiipuniciont to force it (o tlic surface. Tlicsc aro sometimes called sUb artesian 
wells In paragraph 170 u o liai c referred to tlio successful attempts which 
have been made in Gujerat and clscuhcic to connect existing wells with water- 
supplies uiulorljing the ground unters, and wc liaio recommended that 
1)01 mgs should ho made for this puiposo, and the lesults sj’stomatically recorded 
m a subsoil •wator-simcy. think that more may be done by improving 

(he ‘supplies to oxi<ding u oils in this way, bj means of honngs of moderate 
depth, than by at tempt mg to tap really ’artesian supplies by more expensive 
borings of much gica(or depth. 


Part I 
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(c) Minor works, outlay on wlucli lias been met from geneial reve- 
nues Tins mclucles all woiks wluoli have not been classed as 
productive or protective 

It may be remarked that the classification of a work as ‘ productive ’ or 
‘ proteoti'\'’e ’ depends on tho estimate foimcd of its j)iobable lemimerativeness 
at the time of sanction, and does not necessarily denote that the work fulfils or 
docs not fulfil tho conditions of a produotivo woik Some works classed as 
‘ productive ’ were sanctioned as such before the conditions of a productive work 
had been cleai’ly defined, and others have failed to fulfil expectations On the 
other hand, the Swat Bivcr Canal, which was classed as a protective work because 
it ivas at one time thought impiobablo that it would fulM the conditions of a 
- productive work, has pioved highly remimerativo and has more than fulfilled 
those conditions 

226 SnJ)- classes of minor works — Similarly, the term ‘minor works ^ does 
not necessaiily connote works of small importance or of an unremunerative 
character Many of the minor works aie of considerable size and are very profit- 
able Por some of them capital accoimts are kept A gieat many mmor werks arej 
however, cld woiks constructed by former nilei's of the country, which have been 
taken over and improved by Goveinment , others aie works which have been 
constructed by Government, and extended piecemeal fiom time to time as funds 
could be spared foi the purpose from the oidmaiy irrigation grant , others are 
village works which have been constructed by piirate pioprietors or communal 
cifort, foi the upkeep of which Goveinment has tmdertaken certain resppnsibi- 
hties m consideration of the revenue which is dependent on their mamten- 
ance, or the conti’ol and management of which has been assumed by Govern- 
ment owmg to disputes between the parties mteiested, or their mability to mam- 
tam the cfiiciency of the works There aie thus several types of minor works, 
which ai’o sub-divided mto three recognized sub-classes in the administrative 
accounts of irrigation works, viz , — 

^ (if Mmor works, for which capital and revenue accounts are kept. 

(u) Minor works, for which revenue accounts only are kept 
. (lii) Minor works, for which neithei capital nor revenue accoimts are kept. 

The prmcipal works under (in) are the viUage tanks m Madras which are 
referred to m Part II, paragraph 241. 

227. The budget head ‘ Mmoi works ’ mcludes works other than iragation 
and IS divided mto three classes as under — 

I Mmoi works, Iiiagation 
II. „ „ Navigation 

III „ „ Agncultiuak 

Each of these maybe divided into the three sub-classes shoivn above Mmoi 
works, Naiagation, comprise all purely navigation works, exoeptmg the Hijk 
Canal which was sanctioned as a pioductive work Mmor works. Agricul- 
tural, mclude flood embankments and dramago'woiks which are not connected 
with or ancillary to irrigation works 

228 Dtshnclton hetioeen major unci minoi' works in ike annual 'Finance 
Accounts of the Government of Indui — In the admimstrative accounts of 
irrigation works the transactions on each mdividual work or group of works 
are tbeiefoie recorded imder ‘ productive woiks,’ ‘pioteotive works,’ and the 
Viinous classes and siib-classos of ‘minor ivoiks’ In the annual Emance 
Accounts of the Goveinment of India, the revenue accounts of all n oiks are 
exhibited under two mam divisions, vis , ‘ major irrigation works ’ and ‘ nunoi 
works ’ The former feim coniinises aU productive and protective works as 
defined above, the latter every class and sub-class of minor works There 
are, however, impoitant differences m the way m which the accounts of 
major and mmor works 'are rendered m the annual Emance Accounts to 
which it 18 necessary to refer 

Vast I " ' ' ' ~ ' - - - 



^20. The I'lnwco Acoouuts show, for hoth luajur imd ininoi' .dl 

direct clnrgci' ng:ninst the rc\oim(' nci cunts diinn" tlu' jeir, and nn.ut, for hoMi, 
the ludia'of cliargcs tlml arc dcbitnhlc to tlio Aiorhs "‘hich con^-isf nnnih of 
cliarjcs to cover the le'l^c niul ]»(*n'ioii nllorrnncc- of tho c-tahh'-hment 
employed The mam dilToronce in the form of .icioants ud >it- not to expen- 
diture but to receipts 'Ihcso are of tuokmd'-* direct nnd indinst. 'iho 
duvet receipts comprise all rtx'oiories of elnrire'. for ulu'cli are m"dc 

in tlic fonn of an occupici's or owner's rite uhich i-- leiiablo from crop to crop 
on the area nclinlh irrigated, or for wluob lea'-fs bar e been t ikcn , and abo all 
miscellaneous receipts, as for nangat ion. use of u.dcr iioucr, irntcr-supph to 
towns, produce of ])hutations,ete Tlte-o together constitute tbedmv! rctt’pfs. 
The uidircct receipts represent onbancoments of land rtnemie 1x111011 aiv' directh 
attributable to canal idMudage-, but ulucli ire distmgmsbabb' from and inde- 
pendent of the cbariro for c:mal irrigation In bind the grodtr jcirt of the imita- 
tion revenue on both major .and minor work- H imhivct , Imt the wafer rate- 
knublc in foreign States and 111 ^r(f7ir lands are iroate'l a- dinvt reicnue In 
other proMuccs the img’ition rcieiiue on major works is irbolK ormamh direct 
while on minor works it w la^neralU indirect . but on man\ works of both 
classes the receipts lire jvaith direct ami jurth mdircct The main dilTorcnce 
between the i'lnanec Accounts for major and minor works is tint the former 
show for all proniiccs uot onU Uic direct receipts, but abo the share of land 
roicuuc for which each work Is ciUitlcil to a book credit ; whereas the latter 
show the direct receipts only, which m the case of main minor works arc but a 
small proportion of the rciomio due to the works 

230 There is also another ditlcrcncc to be iiouxl The animal rinacec 
ilccoimfs show for each major work the amount to lio debited as interest on 
the direct capital outlaj, but for minor works iu(crc-t accounts nre not main- 
tamed The sum of the debit- to indnidiial major works roprcstiits the share of 
interest charges on the public debt which 15 tb.argciblo to rcvcmic-protlucmg 
irngataou works, 'llieso lutcrest charges tire struck on the total direct capital 
out fay, and not on the cxpomhtnrc wliicb has been actually met from laau 
funds , for the cost of pivtcctivc woiks has not been met from laan funds at nil, 
and p.art of tbe recorded outlay on some productive works has been actually met 
from general rcvemics It is 'howoier, immaterial whether the cost of a major 
w ork has been mot from lovaii fimds or from general rercniie , in the former case, 
debt hasbeen contracted m llio lattci, tbe amounts spent on construction might 
have been deroted to the reduction or avoidance of debt, if the w ork had uot 
been constructed. 

231 It is notdiflioult to explaiu llicsc diffcrouccs between the Pmaucc 
Accounts of major and imuoi works. The former haio been dohberatclv 
undertaken more 01 Icss as commercial undertakings, or liuauci d im*cstmtnts. 
Productive w orks have been sanctioned and constructed from loan fimds in the 
expectation that thej woiUd he duvctly remunerative mvestmeuts , and in the 
case of protective works a cortam financi il return has been looked for, although 
the works may have been sanctioned on other grounds. Por aU such works it 
is desirable to maintain regular mterost accounts, and to record clearly all forms 
of levenue, whether direct or mdirect, foi which they are entitled to credit. 
"With a few exceptions, howovci, mmor works have not been imdoi taken m the 
same way. GoTcinmcnt has been compelled, m tbe ordinary course of admin- 
istration,* to take over or to incur certain responsibihties m respect of a number 
of existing works, for the improvement 01 mamtcnancc of which vanons sums 
have been allotted, from time to time, as part of the noiiual expenses of 
administration. The expenditure meurred on many of these w oiks Las been 
mourred m consideration of the levcnue dependent on them, and has not been 
the causa catisatis of that revenue. In others it is dilhcidt to chstmgmsh 
botw een the areas of old and new inagatiou, 01 to determine veiy acoiirately the 
increase of revenue due to the recorded expenditure It is true that some of 
the lai^cr and more recently constnioted works, with capital accoimts of their 
own, differ only from major works in that they were consti noted out of the 
ordmaiy giimt foi minoi irrigation w orks, and there woidd be no difiicidty in 
accovmting for them as for majoi works, I3iit interest accounts cannot be 
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maintained when there are no capital accounts, or w^hen the revenue actually 
created by capital expenditure cannot be accurately determined. It is for these 
reasons that the finance accounts are not encumbered with intoiest or indirect 
roTonue accounts for minor worhs, and do not therefore exhibit the true finan- 
cial results of these works. The revenue dependent on each work or group of 
works and, if possible, the increase of revenue due to capital expenditure 
incurred are, however, shown in the annual Administrative Accounts of the 
Public Works Department. 

232. Im^enal and Provincial toorks --Works of any class may be either 
Imperial or Provincial, accoifimg to the aiTangements made at the time of 
fra m ing the financial agreements which are entered mto from time to time 
between the Impenal and Piovinoial Governments We shall considei later 
on the general question of the piovmoiahzation of irrigation works , it ivill 
sufiice at present to indicate m a few words the existmg practice Productive 
irngation works have been provincialized m Bengal and the Dnited Provmces , 
but m other parts of India they are Imperial All protective irrigation works 
at present in operation aic, vathout exception. Imperial. Min or works are 
Provincial m Bengal, the TJmted Provmces, Madras, and Bmma In all other 
provinces they are Impenal, though there are a few small works in the Punjab, 
and one in Bombay, which aie ProvmciaJ The Punjab Provmcial works have 
been constructed in lecent years out of provmcial revenues, and the Bombay 
work has been provmoiahzed m the cncumstances explamed m Part II, 176. 

233, Poioera of sanction — The Government of India have power to sanc- 
tion estimates for oidmary pubho woiks up to a maximum limit of ten lakhs 
exclusive of ohai’ges for establishment Local Governments and Administrations 
can sanction, up to the same hmit, estimates for works which are chargeable to 
Provmcial funds In the case of Impenal works then* powers of sanction are 
hmited as below . — 

Ks. 

Governments of Madras and Bombay . . . , 2,00,000 

Other Local Governments 50,000 

Local Admimstrations 20,000 

These powers of sanction may be exercised m respect of minor woiks, but 
do not apply to new pioductive or protective works. As regards productive 
works, the capital cost of which is met from loan funds, the Secretaiy of State 
IS at present ^e only authority that can sanction an estimate for a new work. 
Until recently all estimates foi new protective woiks required the sanction of 
the Secretaiy of State, UTespective of the amount This r^e has been lately 
relaxed, and the Government of India can now sanction such estimates amounting 
to not more than ten lakhs, but the sanctions are reported to the Secretary of 
State. 

234i. After the closure of the construction estimate for a work, on its 
virtual completion, estimates for works of development, extension, or improve- 
ment, if not exceeding ten lakhs, may be sanctioned against the open capital 
account of the woik without leference to the Secretary of State, under the 
foUowmg conditions — 

(i) If the work has fulfilled or is considei ed likely to fulfil the con- 
ditions of a productive woik, estimates chiaigeable to the open 
capital account may be met iiom loan tunds The Govemment 
of India can sanction such estimates up to the limit, for 
any one work, of ten lakhs. The limit to the Local Govern- 
ment’s power's of sanction m such cases is restricted to Es 26,000 
or Es 10,000, aocordmg as the expenditme proposed is likely to 
be in itself remunerative or not 'I he former limit would apply 
to an estimate foi a new distributary which would lead to an 
extension of irrigation , the latter to such a v oik as a new bridge 
or dramage work, required m connection with the project, but 
not hkely to lead to an mcrease of revenue 
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, (u) In the case of works oiiginally classed as productive, hut which 
_ . - have not fulfilled and aio unhkely to fulfil the conditions of a 
_ pioductive work, estimates chaigcablo to the open capital 
account may not ho mot ti’oin loan fimds, _A11 fuither capital 
expenditure on such ivories must be met fiom general .reve- 
nues, that IS, from the grants foi nunor UTigation woiks 

(m)’ Expenditure chargeable to the open capital account of a protective 
or minor work may bo sanctioned by tho Government of India 
01 the Local Govemmont withm the limits of then powers of 
sanction 

235 It will thus be scon that the power oi sanctioning expenditure IroUi 
loan funds on irrigation Avorks has been very jealously guarded A Avoik must, 
in the fiist place, be classed as pioductivo, and this cannot be done Avithont the 
sanction of the Secietary of State After the completion of the construction 
estimate, further expenditure cannot bo incmTcd fi-om lodn funds. Unless the 
work has actually fulfilled the conditions of a productive Avork, or gives fair 
piomise of doing so Within ten yeais of its completion The orders of Govern- 
ment on this point are usually issued after the completion ropoit for tho Avork 
has been submitted and oousideicd 

286 This pradtice is based on the prmcijde that tho pubho works debt 
should he productive , and that no addition should be made to it foi expenditure 
oni'evenue-produoing works, unless there is a leasonablo assurance that it avlU 
pioduce Avithin a reasonable time an inorease of net revenue sufficient to oover 
aU charges for interest The ngorons adoption of this pohey in tho past hardly 
1 eqiures justification If large and costly projects had b con recklessly constructed 
all ovex the counti'y, m consideration only of tho gieat mihrect benefits that 
might be anticipated, and without leforenoo to then value as financial mvest- 
ments, the burden of the irrigation debt would have served as the stiongest 
aigument agamst further extension As it is, the few works classed as pro- 
ductive which do not fulfil the conditions of a pfoduclare work, were, with one 
or two exceptions, sanctioned before those conditions had been clearly laid doAvn, 
and tbe works wlucb have smee been constructed fiom loan funds hare proved 
highly remimerativey The total net revenue for the year 1900-01 fiom ^ the 
woiks classed as pioductive, includmg those which have pioved unremunerativo 
or are not yet fully developed, eXeCeded the interest churges for tho year by 
ovei 116 lakhs and yielded an average return of 7 09 per cent, on the total direct 
and indirect capital outlay It may he added that the avoi’Ls thua constfnoted 
have a fai gi eater protective value than any that could have been constructed, 
at many times their cost, in those parts of tho countiy which still require pro- 
tection Moieovei*, part passu AVith the constiuctiorr of these works, a numbei 
of protective but non-pfodUCtiVe'AVorbs have also boon earned out, on a scale tbat 
has at any rate been sufficient to shoAV the necessity foi caution in the pioseoUtron 
of such works 


Section II*— PROPOSALS POR. CLASSIPIOATION AND PINANO- 
ING GE IRRIGATION WORKS 

237< Sanottons agamst the Open Capital Accounts of 3? roduettve TFoi'JvS — 
However strongly the results lefeiTed to m the pieoedmg paiagraph may 
justify the financial pohey which has been followed m the past, they may 
also bo urged in favoui of a lelaxation of that pohey in the fntme We 
uould, in the fiist place, lecommend a leconsidcration of the mlo under 
AA’hich the cost of works sanctioned agamst the open capital account of a 
pioject Avhich has not fulfilled the conditions of a productive a\ oik, must be 
met from generaLreA^enucs and cannot be obaiged agamst loan funds It may 
be said Anth loason that a laige imgation pioject can nevei be considered 
as completed , and tbat, if it is to be woiked to its utmost capacity, contmual 
additions to tho capital account must he miide, in the Same way as they are 
made for railAvays oi any othei expanding commcicial undei taking. In Pai t II of 



this injiort wo rIiom;' Ihat, as a consequoncp oC the excellent mile iinder which 
cliarge^ against llie open capital account may hcmetfi’om loan funds, this principle 
has been acted on with most satisfactory lesults m the case of all the great irriga- 
tion works which are really productive , but that in the case of the works which 
have not fulfilled tlio conditions of a productive work, there has been little or no 
progress since the completion reports on the construo^on estimates were submit- 
ted TJic rule tliat the cost of subsequent extensions and impiovements must be 
met from general rcvcuuos, has effectively prevented all attempts to render an 
unremunomtive woik less unremunerative or moie efficient This has been 
well illustrated by the histoiy of the Kiumool-Cuddapah Canal , but the stagnant 
condition or low into of improvement on all canals to which this rule applies 
indicates the desirability of relaxing it The present rules do not even allow 
the cost of an impiovenicut uhich would be in itself remunerative, and so tend 
to improve the fimncial return on the proiect, to be met from loan funds , 
though the strictest financial purist could hardly object to this bemg 
done, “We would, howcvci, go fiuthor and recommend that the cost 
of any work which may be sanctioned by competent autboiity against the open 
capital account of a woi k nhich is classed as pioduohve, should be met from 
loan fimds It may be dcsiinble to restrict the powci's of sanction for such works, 
but wo do not understand why the cost of necessary additions to the capital 
accoimt of a work classed as pioduotive should bo met from general revenues 
merely because the work has not proved as remunerative as was anticipated 
when it was sanctioned , especially in view of the profits realized from the whole 
system of productive woiks of which it foims a part This is, however, a minor 
matter, though the increase of the efficiency of several important works 
undoubtedly depends on it, 

238, TroiecUve mrls — A question of still greater importance is whether 
it IS any longer ncoessaiy to restrict the employment of loan funds to works which 
arc expected to fulfil the conditions of a productive work , or, in other words, 
whether future progress in the construction of irngation works which, whatever 
their protective value, arc not hkcly to fulfil the conditions of a productive 
work, should be limited by the fimds that may bo available from general 
I’cvcnues, includmg the share of the famine grant that may be devoted to such 
works Theic can be no doubt that, in the past, progress on irrigation works 
not classed as productive has often been restricted or prevented by- budget 
exigencies', and as ve propose a far moic hbei’ol expenchtuie on such Woiks in 
future, we think it nccessaiy to examine tins question rather fuUy, as it 
IS an essential part of any programme of iiTigation works that progress m construc- 
tion should be continuous, and should not bo hable to suspension or interruption 
owing to budget exigencies On general grounds, and subject always to one 
important condition, we see no reason why the cost of works for prevCntmg or 
mimmizmg the intensity, extent, or cost of famines, may not be met from loan 
funds as legitimately as the cost of productive piibhc works, oi, to take a more 
apposite instance, as the cost of strategic railways 3'ho condition to which We 
refer is that involved in the wise pohey of the fammo grant, which imposes 
on the current generation of tax-payers the obhgation of providmg annually a 
certain sum to be set aside for fanune rehef, protection, and insurance. We do 
not propose m any w.ay to lessen that obligation , but merely to Consider whether 
the present system of mectmg the cost of new works is practically the most 
convement that can bo adopted We recognize that, from a purely financial pomt 
of view, it IS immaterial whether the co^ of the works be met from the grant 
against which it will be affinal charge, or whether it be met from loan tonds, 
an equivalent amount bemg rendered available from the grant for the reduction 
or avoidance of debt It is a question of accounts rather than of finance, as in 
the long run there would be no real increase to the debt m either case, unless 
the total expendituic on works should exceed the amount which imder present 
rules may be contributed from the grant We shall, in the first place, therefore 
consider whether the Famme Fund will be adequate for the regular financing of 
all new protective works that may be proposed 

- 239. The constitution of the Famme Rehef and Insurance Scheme in its 

later form is clearly explained in paragraphs 631 to 638 of the Report of the 



rnmnio Ooinmis'iioii of 1808, TJio lomllng fontiirr'i of Iho Bclinmo, n{ llip linu- 
that that lopovt ww ^\i•iUon, may ho thua aummaii/od — 

(?) Tlio annual amount, of (lio giant had hoon flvod at loO lairha. 

(it) TIic fijyt ohargo on tho grant nas fho aclual cost of faminorollof 
]\ronoy not rcrjniml for this jmrposp might ho devoted m pari to 
the oonsli notion of protoclho railwayK and irrigation ivorhs nnd 
tho halanco applied to (lie rcduolion or avoidanoo of debt 

(lit) In years in nhioli tho aotiial cost of famine relief im less than half 
tho aimnnl grant, the mjiMimini sum to he deioted to protective 
railivays and migalion iiorks ivns limited to half the grant, or 
In laths During yoais of famino, nlion the notiial cost of 
famine volicf iioiild he likely to ahsorli moro than half the grant, 
tho ovponditiirc on protoetivo rnihva)’s nnd irrigation norts ivns 
to ho reduccfl to tho loiiosl possihlo limits, 

(tv) The payniont of tho oveess over net levomie of the gitnranfecd 
interest ehnigcs on the capital neconnls of ilio Indian I\DdInnd and 
Dongnl-Nngpur llnilnnys formed a first diargc on the share of 
tho grant nfloltod for protective raihiaj sand irrigation Morks Tlic 
Pamino Commission stated that the nnmial amount of this charge 
appeared to nvora^e dO lakhs Tlic,i suggested that, ns most 
of the protective I’ailirays had hcen constructed, no part of the 
grant should, in future, he ajiproprintcd to tho construction of neiv 
raihvajs, and that the railnay share of the grant should ho 
icstncted to tho .amount necessary to meet tho interest charges 
referred to ahovc Taking these charges at dO lakhs, it aras 
shown that the maximum amount nvnilahlc for new protective 
woiks would he 35 lakhs, iihich would ho subject to reduc- 
tion in years of famine, and it was rocommondod that the 
gieatci part, if not tho whole, of this amount should be devoted 
to pioteotirc irrigation woiks, provided always that a smfablo 
programme woio forthcoming. 

240. Tho Secretary of State has accepted tho recommendation that no part 
of the grant should ho devoted to tho construction of new railways , nnd imder 
piesent rules tho maximum amount tliat may be devoted to protective iingation 
works may ho taken at 75 lakhs, loss tho amount lequircd to meet interest 
charges on tho Indian Jlidland and I3ongnl-jS’'ngpui’ Hallways TTo find that 
theie has been a great diminution in tho amount ol these charges since the Report 
of the Pammo Commission was written, that they wdl prohahly not average more 
than five lakhs for a few ycais, and that they aio likofy befoie long to disappear 
altogether It thus appears that in oidinary years somoflung hko 70 lakhs may, 
as a maximum, he available foi protective works , this may eventually lie 
increased to 76 lakhs, hut tho amount may bo subieot to seiioiis rostnotion in 
years of famine. 

2d)l. We have endeavoured in this report to indicate tho field that exists in 
each province for the construction of UTigation works which will give the 
country all the protection against famine that irrigation is capable of affording, 
at a cost which would not he wholly mdof ensiblo and prohibitive W e are unable 
to state exactly what the total cost of the works wiU be, or what annual rate of 
expenditure may hereafter be attamed on them This wdl depend on the pohoy 
and oiroumstances of the future, which we can neither foresee nor control But 
the need for protection agamst famme is great throughout the land, and wo do 
not think it a sound pohoy to limit the progress in construotion of works 
designed to affoid the required protection, by the amounts which can be spaied 
annually for the purpose from the general revenues of the country Progress 
must at first be slow, but we are not without hopes that when the prehnunary 
investigations which we have recommended have been made and the pubhc 
works establishments have been brought up to the necessary strehgth for copmg 
with the work that hes before them, a programme of valuable protective works 
will be forthcoming, on which there wdl be no difficulty in att ainin g an annual 
rate' of expenditure far m excess of the amount that may under present rides be 
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nincle available from tlie famine grant At anv rate -wo tliink tliat the expendi- 
ture should not ho limited to the anioimt that can he piovided annually 
from gcncial revenues, and also that uorks should he so financed as to 
pi event the possibility of progress on those u hi oh have once been commenced 
being interrupted hefoio they arc completed, m order to prevent or reduce a 
deficit in the budget in years of famine oi financial piessuic TTe consider 
moi cover that, vhethov iutuie cxpcndituio on these Avorhs can or cannot be met 
from the famine gmiit, a change m the piesent system of classifymg and 
financing irrigation voihs is desn able on other giounds The present s} stem 
apjicais to us to he iiiinece-ssarily complicated, and in some degiee to obscure the 
position of the famine giant Tor instance, if it is thought tliat a uork mU yield 
a return of H J pci oeut on the sum at chaigo ten yeais after its completion, it 
is sanctioned as a produotiim vork and involves no charge on the famine grant 
]f, how cvei, it IS thought that it will he likely to yield a lekum of only 3 per 
cent , it IS sanctioned as a protective woilv and the whole cost of the uork is 
ohargal finally against the grant, the balance at the credit of which, or, in other 
Avords, the amount shoAni as applicable to the reduction and avoidance of debt, 
being i-educed by the same amount We may instance the case of the Swat 
Rivei Canal, which, although classed as jnotective, is now actually paymglO 41 
per cent on its capital cost of over 41 lakhs It is tme that a large portion of 
\ this cost was not, as a matter of fact, met from the famine giant , but neverthe- 
less a sum of Rs 2G1 lakhs has been charged against the gi'ant simply in conse- 
quence of a too cautious estimate «f the financial piospects of the work 
Ai hen the revised consti action estimate Avas sanctioned As already stated, the 
distinction hotwocn pi-oduotivc and protective Aiorks is an artificial one, and 
the terms do not really denote that such works are actually remunerative 
or uni omunerative, but merely indicate th'e estimate formed of their financial 
prospects at the tune that they ueie sanctioned The distmction is not main- 
t lined in the levenue acoomrts rvliieh are moluded m the Pinanoe Accounts of 
the Goveinmcnt, noi is any similar distinction maintamed in the case of railways 
It AA'ill, moreoicr, often bo difficult in practice to discriminate between the two 
classes in the iicaa ai orks that may hereafter be submitted for sanction, or to 
decide corieotly the fund to vhich each should be chargeable 

242 Cajntalization of part of famine grant tomeet capital outlay on pro- 
tecltve icoiliS — It appears to us, theiefoie, that the distinction between produc- 
tive and protective irrigation ai orks should be done arvay with, and that all 
capital outlay on major voiks should m future be met from loan funds, all 
charges for mterest uhioh are not coveicd bv net revenue being debited to the 
famine grant This is the plan winch has been followed m the case of the two 
fammo railways, the capital cost of which has been met fiom other sources, while 
the paymont of the excess of guaranteed mterist over net revenue has been 
accepted as a charge against the famine gra.nt This plan appears to us more 
con ect in pnnciplo than that Ai hioh has hitherto been followed in the case of 
11 1 igation AT oiks, and much more convenient in practice We feel some diffidence 
in leoommonding definitely a change of system which may be open to objec- 
tions that have not ocouned to us, but we desire to suggest the following 
juoposals for the consideration of the Government of India — 

(fj That the present distinction between productive and protective works 
be done away aa itb, both being included in the class of major 
works , and that all futiiro capital outlay on inajoi woiks be met 
from loan funds 

{ii) That the net interest charges, * e , the excess of full mterest charges 
over net revenue, on every major work hereafter sanctioned 
should, until its mterest account has been cleared, be shown 
against the famme grant 

{ill) Similarly, that the excess of net revenue over full mterest charges on 
every major work hereafter sanctioned should be credited to the 
famine grant until its arrears of mteiest have been cleared 

(ra) That the balance of the famine grant, remainmg after the cost of 
famme relief the grants-in-aid of pnvate agucirltural woik'?, and 
the interest charges on major irrigation works and the two fanune 

11 
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railways, have boon dcduotetl, sliould bo sbown os applied to tbo 
reduction or avoidance of debt. 

(v) Tlint tbo Qovonimont of India bo empowered to sanction all estimates 
for major works o£ ulncli tbo amount for “ u oiks” docs not 
, exooed 10 Inklis of nipccs; estimates nbovo tins amount onU 
being forwarded to tho Secretary of State for sanction The 
pouors of sanction of Local Govornmonts and Administrations to 
bo fixed hereafter 

2d 3 "With regard to (») and (»*/), tbo wiot/ws o/iemn/i would bo simple. 
On tbo completion of tbo annual rcvciiuo accounts, nil major u orks wliioli 
may bo hcicaftcr sanctioned, and the arream of interest on uliioli linve not been 
cleared, would be grouped into a sopamte list, and the cvccss of tbe total inter- 
est charges oa^ci total not-revonuo would be debited to tho famine grant 

211) Proposal (fu) has been framed to meet tho objection that the interest 
chaigcs during construction, and for tho fast few j cars after construction, of a 
M oik which IS certain to fulfil tho conditions of a productno public work, are 
not a fail dial go against tho famine giant "Wo consider it undesirable, how- 
CA'ci, to maintain a distinction for accounts purposes between pioductnc and 
protective Avovks , or a classification Avhich docs not really indicate whether a 
woik IS lemunoiativo oi otlicni isc, but depends solely on tbe estimate formed of 
its financial piospccts at the time of sanction — an estimate which may be often 
falsified by the OA cnt. Wo propose, tliciofoie, that the not interest charges on 
cvoiy ncAV woik hcicaftcr sanctioned, whether likelj to be proiluctivo oi not, 
should bo debited to tho famine grant , but that, per eoi//r/7, tbe excess of net 
levenuo ovei intciest charges, Avluoli ahU oventuallv occur in tbe ease of the 
more remunerative works, should be credited to the grant until the interest 
account has been cleared After this has happened, surplus toa enue should be 
credited to gcneinl revenues and not to tbo famine grant Wo have also pro- 
posed in {it) that net interest chaigcs, arismg after the ancai-s of interest on a 
work have been cleaied, should not be charged against tbo grant When all 
arreais of inteiostfor a particular work haAC once been cleared, the work must 
be regarded as icmimorative , and, though a casual charge for mtcrest may 
occur in an unfavourable year, it is coitam to bo cleared witliin a shoit 
time We propose thorcfoio that, as soon as the arrears of interest on any work 
have been cleaied, it should bo lemoved fiom the hst of woiks, the net mteiest 
charges or surplus lovcnuc on which are to he debited or credited to the fnnuno 
grant 

246 It may he ohjeoted that this soheme does not provide for expenditure 
to he incuried nndei the open capital accounts of works nheady completed, as 
it 18 impossible to con'iider separately tbo mteiest charges due to this expendi- 
ture and those on the whole work As regards exiting works classed as 
productive, the only change in present practice mvolved in oui proposals will 
be, that expenditure on tho open capital works of a pioject that has not actually 
proved productive Avill he met in future from loan funds , hut we have already 
expressed an opinion that such a change is very desirable In tho case of 
existing protective works, the capital cost of which has already been oi is hemg 
met from the famme grant, we also consider it reasonable that further ohai’ges 
for open capital Avorks should he met from loan funds, and should not he 
charged agamst the famme grant The expenditme that may he thus incuned 
18 not hkely to be large, — for veiy large extensions would piohahly he sanctioned 
as separate works — and, whatever expenditure is meurred, it aviII often he in 
itself productive It may also be pomted out that the grant receives no credit 
fOT any net revenue derived from these woiks, and it would on this account 
be unreasonable to debit it Avith interest on any future expenditure that 
may he meurred m connection AVith them 

246 Advantages of the proposals — The principle of these proposals 
has been already accepted by Government in tbe case of tbe famme railways, 
pnd has been signally justified by the results wluoh have ensued on its 
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adoption. It must be difficult to overrate the piotective value of the 
two fine railway systems which have been created at no greater cost to the 
tax-payer than the amount of the net interest charges which have been met 
from the famme grant ; charges which have for many years been diminishmg, 
and which are likely before long to disappear altogether Similaily the 
adoption of our proposals will render it possible to give the country all the 
protection agamst famine which irrigation can afford, at a rate of progress 
which will be wholly independent of the famine grant, and which will be hmited 
only by the strength of the establishment available for designing and exeoutmg 
the works It will also protect the famine grant agamst final charges foi 
eispenditure on which a full financial return may be expected , and will lead to 
a simplification of irrigation finance and accounts which appears to us very 
desirable It may be added that it wiU not have the effect of rehevmg the 
tax-payer of his obhgations m respect of the famine grant We do not 
propose any reduction m the amount to be annually reserved for purposes of 
famine relief, protection, and msurance , but merely a more convement and 
effective distribution of the balance which is likely to be available for protection 
and msurance after providing for the cost of actual famme rehef 

247. Minor works — We have next to consider the finanomg of nunor 
works liom what has been said in paragraph 226, it will be seen that a great 
fnany of these works may be regarded as revenue-sustainmg rather than as 
revenue-creatmg works They are Government, village, or private works, which 
have existed from time immemorial, and on the existence of which a large amount 
of revenue depends, the expenditure mcurred on them by the State, and 
the obhgations which it has undertaken for their future mamtenanoe, have 
been mcurred and undertaken, more m consideration of the revenue and of the 
agricultural mterests dependmg on them, than for the sate of brmgmg new 
lands under irrigation, or of oreatmg new revenue which would justify thi expen- 
diture as a financial mvestment The expenditure mcuned on these woiks may 
be regarded m almost the same hght as the cost of coUectmg the revenue, being 
absolutely essential to its full realization Such expenditure cannot legitimately 
be met either from loan funds or from the famme grant All outlay on min or 
works of this kmd has therefore been met very properly from current revenue 
or the ordinary migation grant 

248. Tranter to major works of all minor works tenth reliable capital 
accounts — But it has also been shown that there are many min or works on a 
different footmg — works which have a capital account of their own, and a 
revenue account which is credited only with such revenue as may be fairly 
attributed to the capital outlay recorded Some of these works fulfil the condi- 
tions of a productive woik , all are essentially protective , and the only reason 
why they have not been classed as major works is, that aU expenditure mcurred 
on them has been met from the ordinary irrigation grant Capital expenditure 
on works of this class does not appear to us a fair charge agamst current levenue; 
and we think it probable that then? irngatmg capacity could be greatly developed, 
and their productive and protective value inci eased, if they were treated 
major works "We recommend therefore that aU existmg mmor works, for which 
both capital and revenue accounts are now kept, and the revenue accounts oi 
which can be accepted as mdioatmg, with reasonable accuracy, the true return 
due to the capital expenditure, ^ould be transferred to the class of major 
<vork8, whether they actually fulfil the conditions of a productive work or 
not We also desire to repeat the recommendations made m paragraph 683 
of the Report of the Famine Commission of 1898, that all new min or 
irrigation works which wdl form no mtegral part of existing mmor works, 
and which are Likely to cost more than Rs 60,000, should bo sanctioned 
as major works, so that current revenues may be relieved of the cost of their 
construction It is not necessary that a separate account should be kept for 
each work. For purposes of account it mav often be possible to group together 
aU the works m the same distnct or some other convenient area 

249 One obnseiiuence of the adoption of the former of these recommenda- 
tions will be, that the pubhc works debt wifi be moreased by the amount of 

Part I. m2 



ilio direct onpiLnl oiitlny on the minor -worlvs lo lie frnn'ifeirerl 1o <lic (•la^s of maior 
n 01 ks, tho general or improtlucli VO (lel)t being dccica-^cd liv (he wime amount 
"We undorfelnnd (hat nhon li vn'i decided io c\lnl)it sciiaialcdv, in (he annual 
I'liinnoG Accouids (he amounts of (he non-produetne nnd public uorks delit, i( 
u as proposed to include in (ho lattOv th(> diicct capilal outlaj on all nngntion 
voiksfor ■which capital and icienue accounts n ere kept, nhetlu i (he outlay 
had been met from loan funds 01 fiom cuiieiit leiemic, on (he gen end consi- 
deration stated in paragiaph 230. AlluoikHof nhich (he capital cost nas to 
1)0 included in the ]nihhc iioiks debt, ncic to lorin a distinct ela'-s undci the 
name of ‘niajoi norks.’ Ouiiig, liowovei, to the nncertaiiiti that then existed 
as to the reliability of the cajntal and icicnue accounts of mam niigation -works, 
the cost of which had been chaigcd against icienue, it was considered adnsablc. 
to exclude all such w'oiks fiom (he now class of ‘major woiks,’ audio class 
them, ns well as all works foi which no cainlnl accounts woio kojit, ns ‘ minor 
woiks’ It has thus happened that the term ‘ major woiks,’ includas produc- 
tive and piotcotivc works only , but there appears lo bo no ic.il reason wh} irri- 
gation Avorks, charged against lOAcnuc, which fultil the essential conditions of a 
major Ai oik, vtz , that reliable capital nnd roAcnuc accounts are maintained, 
should not bo tiansforicd to that class, and the capital outlm inclined on them 
included in tho public woiks debt Wo understand that the Secictniy of State 
has iccontly sanctioned the ti’ansfei of one nnpoitant woik of this class, (he 
Upper Sutlej Inundation Canals, from the class of minor woiks to that of pro- 
ductive Avorks This Aiork fultillcd all tho conditions of a iiroductnc woik , Imt 
Are thmkthat, if oui prcAuous recommendation to abolish the distinction between 
productiA'O and protcctiA c AAorks is accepted, .ill minor a\ oiks a\ Inch have icli- 
ablo capital and roA'cnuo accounts might Aiith adiantago be traiisfciTcd to tho 
class of major Avorks, cA^on if they do not fulfil all the conditions of a productive 
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250 Capital accoiiuia of mmov worls — As a coiollarA of (licso proposals,' 
we Avould suggest that no capital accounts should be maintained foi those minor 
AAorks Avhioh now liaActhcm, but aaIucIi cannot bo transfened to tho class of 
uiajoi works owing to the uuieliabilitA of the capital and rovonuc accoimts 
hithcito maintained, or lo (ho difliculty of making them lehablc Such 
wurks should be ti’nnsfcricd to the sub-class of minor aa orks for which ouIa 
revenue accounts are kept It is useless to maintain capital accounts which aio 
altogethei misleadmg There is a picccdcnt for tho action iccommonded, in tho 
case of the Lowei Sutlej and Ohonab Inundation Canals, tho capital account of 
which was recently abolished under tho orders of the Goverament of India 
These canals weie taken ovei bv GoAornment on tho annexation of the Punjab,' 
and have since been maintamcd , but the capital outlaj iccordcd against them, 
dming the 36 yoai'S they wore undoi Government management, amounted to 
Bs ] ,33,825 only, most of which was incurred in tho construction of such Avorks 
as bridges or inspection houses, the aioa annually iiiigated was about 300,000 
acres and the net icAmnuo cioditable to the Avoiks, aftei deducting aU expenses of 
management, averaged Bs 2,00,979 Tims, as long as the capital account Aias 
mamtaincd, a letuin was shoAni averaging 196 per cent on the capital outlay, 
which was of coui'se wholly fictitious and misleading Tins is a good mstance 
of the imrehabihty of the capital and revenue accoimts of some minor Avorks ' 

261 Smple classification now proposed — If these proposals are accepted, the 
classification of irrigaUon works aviII be greatly simplified , and it wnll be more 
consistent and rational, and more intelbgiblo to non-experts m in igation finance 
In place of the classes and snb-classes previously shown (paragraphs 226 and 226) 
tbeie will be the foUoAvmg — 

I Majoi works , to include all works for which reliable capital and 
revenue accounts aie kept, whethei tho capital cost has been met 
from loan funds or the famine grant, or from cuivent revenues 

II. Mmor works , to molude aU woiks foi which capital accounts aio 
not kept, and to be sub-classed as follows 

(a) Minor woiks for which contmuous revenue accoimts are kept 
" (6) Mmor works for which revenue accounts aie not kept. 
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“Witli regaid to tlio sub-classos of i'ainon\"Oiks, oontimions revenue accounts 
should bo maintained for almost all minor -worKs , but if they are ‘ true minor 
works,’ that is, uoiKs on which oxjiendituro has been incuired moie for the sake 
of protecting existing cultivation andiovenuefromrotrogiessionthanas levenue- 
piodiicing A\ orks, the hnancial icsiilts will not bo represented by the excess of 
lovoniio over expenditure that may bo shown in the revenue accounts The 
lovcniic uill m most cases bo the levcnuo dependent on the works, and not that 
which IS a direct lesult of the expcnditiiio meurred The main ob-ject of a 
lovonuc account for minoi uoiks of this kmd is not to show how piofitable the 
expeiidituic has been, but to indicate the proportion of the gioss revenue 
dependent on the works which has boon loquired loi its sustentation, oi to pre- 
vent retrogression Class II (6) wiU mclude small revenue sustainmg works 
which it may not be thought dcsiiablc to place in class II (a) The final outlay 
on petty v oiks which are not expected to earn revenue, and on which no revenue 
is dependent, nill also be accounted for iiiidoi tins head , as, for instance, outlay 
on smueys for -works -which have not been earned out or the cost of carrying 
out boring experiments which are not chargeable to any particular work 

252 Transfer of tmproved minor woi/iS to majoi worls — If the classifica- 
tion Mliich we have recommended be adopted, class II (a) wiU still include 
many works of great impoilancc As long ns Government is contented merely 
to maintain nnd manage these -woiks, or to intioducc slight impiovemeuts from 
time to tunc as fmids can bo spared for the purpose, this classibcation is appro- 
pnatc and all the expcndituio required may be met from cmrent revenue But, 
as has been pointed out olsewhoio m this report, great extensions and improve- 
ments arc possible on some of these works, uhich -wall change then’ character and 
lead to a large inoicasoof icvenue and protection As an mstanoe, reference may 
be agam made to the Lower Sutlo] Inundation Canals, and to the recommen- 
dations that have been made in paragraph 53, Part II, of this report When the 
proposed expenditure cannot be met from cuiient revenues, it will be ad-yisable 
to transfer these woiks fiom the minor to the major class and to open capital 
and now icvonuo accounts foi them For this purpose it "WiU be necessary to 
determine the average value of the icvonuc dependent on the work at the time 
of transfer The capital account to be opened will include no share of past ex- 
penditmo, but -wnll be debited -wntli all the outlay incurred on the improvements 
proposed The new icvenue accounts will show annually, not only the total nek 
revenue dependent on or creditable to the work, but also the amount due to old 
irrigation , and the difference between these wiU be taken as the net revenue 
due to the capital outlay, by which the financial results wfil be determined 
This IS no new proposal It has been adopted in many cases, particularly in 
Smd, in which mmor ivoiks have been converted mto piuductive woiks m con- 
sequenoo of extensive lemodelling Hitherto, however, such conversion has only 
been sanctioned when it has been shown that the remodelled work was likely to 
fulfil the conditions of a productiro work , but we think that a minoi -w oik 
should be converted into a inajoi work whenever it is proposed, as paif of a 
carefully prepared scheme, to expend larger sums on its improvement than can 
be met from the minor works giant, and to change its character from that of a 
minor mto that of a major work The expediency of mciuring this expenditure 
-wiU be a matter for the consideration of the authority who is empowered to 
sanction the estimate , but when sanction has been accorded, the transfer to 
major works should follow as a matter of course The effect of these proposals, 
if accepted, -will be the gradual transfer of all the more important minor works, 
and of those on which there is gieat room for development, to the class of major 
works , and the assignment to this class of almost all new works costmg more 
than Bs 60,000 AU future capital outlay on these woiks -wfil be met fiom 
loan funds, though, as a set-off against the inoiease of debt, the share of the 
Famme Fund which might otherwise be devoted to the construction of protective 
works wfil be shown as apphed to the reduction and avoidance of debt 

253 Financing of minor toorls — -We have next to consider the financmg of 
those mmor works winch cannot fulfil the conditions of a major v ork, as defined 
m paragiaph 251, and which we have called ‘ true minoi works ’ "We have aheady 
remaikcd that expenditure un revenue-susta'mug woi ks of this class must be 
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regarded as a normal oliarge on general revenues, and cannot properly bo met 
from loan funds or the famine grant. We have also expressed an opinion that, 
m some provinces, the ohhgations which have been undertaken by Government 
m respect of these works, have not always been hberally mterpreted or very 
fully comphed with, owing mainly to the inadequacy of the grants for minor 
works We think that in many provinces more money may, with advantage, be 
spent on the improvement and upkeep of existing minor works of this kmd, and 
that, in some, new obligations wiU also arise which will have to be met from the 
mmor works grant, such, for instancd, as the cost of experimental wells and 
well-bormgs, for, as before explained, the mmor works grant covers not 
only irrigation, but also navigation and agnoultural mmor works If the grant 
IS reheved ot the demands which have hitherto been made on it for the 
improvement or development of the works which we propose to transfer to 
the class of major works, and for new mmor works hkely to cost more than 
E>s 60,000, it may be possible to provide for all necessary expenditure on ‘true 
minor works,’ without any considerable morease of the grants which have been 
sanctioned of late years We have learned with satisfaction that the state of the 
finances has enabled the Government of India to morease the normal grants 
under this head for the year 1902-03, and that it is contemplated to give a grant 
considerably m excess of the noimal, during the foUowmg year These special 
grants should suffice to make up much lee-way m the provinces m which less 
attention and money have been devoted to mmor works m recent years than 
they deserved , but we hope that there will be no great need for special grants 
of this kmd m future, if &e proposals made m this chapter are accepted. 


Section III.— PROVINCIALTZATION OP IRRIGATION WORKS. 

264i Preliminary — The only question which remains to be considered m con- 
nection with irrigation finance is that of the provmoiahzation of irrigation works 
It has been suggested to us that if irrigation works were all provmoiahzed, and if ' 
the Piovmoial Governments were allowed or required to devote all the profits that 
might accrue to them imder the irrigation settlement to the construction of new 
or to the improvement of old works, there would be a great mcentive to careful 
and economical management, followed by a considerable extension of irngation 
works We readily admit the advantage of provmciahzmg the management of 
irrigation works whenever the conditions are favouiable , b^ut as regards existing 
Avorks we cannot lecommend that the profits which may accrue under a provin- 
cial settlement should be ear-marked for the construction of new works The ‘ 
uTigational requirements of a proAunoe have no relation whatever to the profits 
that may be made under the irrigation contract or settlement In one province, 
where these profits have been considerable, new irrigation works may not be 
required, or there may be other provmcial needs of greater urgency In 
another, where protective works are most urgently leqiured, there may have 
been an actual loss on the irrigation contract The construction of new irriga- 
tion works m any province cannot be made to depend on the profits made under 
the provincial irngation contract There is nothing to prevent a Local Govern- 
ment from applymg the profits reahzed under an irngation contract to the 
extension of irngation , but it is unnecessary to insist that they should be apphed 
to no other piOAincial object, or, on the other hand, to lunit expenditure on 
neAV works to the amount of such profits Theie is at present no difficulty in 
ohtaming funds for new major works outside the provmcial contracts In 
the only province in which the provmcialization of aU irngation works has been 
at all strongly advocated, it certainly cannot be said that less funds have been 
granted by the Supreme Government for the construction of new works than 
would have been available if the works had been provanciahzed The provi- 
sion of funds for new works of any importance must depend on the merits of 
the woiks proposed, or on the needs of the proAunce, and not on the profits that 
may accrue under a provmcial contract So far, therefore, as existing works 
arc concerned, we sh^ confine oui remarks to the question of provmciahzmg 
those which have not yet been proAunciahzed, without further reference to the 
suggestion that the profits acermng to the Provincial Governments should be 
reserved exclusively for irngation works 
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255. XUfficultics v> j))ovt7iCHth::infj — Gcuei’ally, \re are 

of opinion tlni the advnnfngc^ of provinciah/alion or decentralization arc likely 
to he ns fully mailed in the managcincnt of irrigation irorks as in any other 
liranch of provincial adniinistmtion VCo consider also that these advantages 
would he nnich greater if the term of pionncial setllements could ho length- 
ened , hut this IS a question of general administ ration nhicli it is not within our 
proMiiccto consider There are, honever, dilhculties in the n ay of provin- 
cinliznig all ovisting iirigation norks. There is, in the first place, the difficulty, 
Inch exists in most provinces, of correctly cstimatmg the nverage financial 
results of irrigation uorks for the term of the proposed settlement— a difficulty 
i\ Inch inll he aggravated if longer toim settlements are introduced It is 
perhaps on this account that the only jirovinccs m which productive works 
Inic been provincmh/cd arc IJcngnl and the United ProMnees In the 
former no nev productive uorks have been constiucted since the canals weio 
proMiicialized , and, although all the existing noiks had proved unramu- 
nentivc, it was not diihcult to foiin a fau estimate of the normal return 
In the United Provnnccs, the only new work of importance is the Patchpur 
Pranch of the Lower Ganges Canal n hicli was opened m 1899 , hut the 
returns from nngation norks have been liable to gi cat fluctuation, and tins 
forms the second difficultv in the vvaj of provincialization It may he possible 
to forecast with fair accuraev, foi the puqiosc of a provincial settlement, the 
average net revenue during a senes of veal’s, hut, if this revenue form a consider- 
able proportion of the prov iiicial revenue, serious deviations fiom the normal 
nnv' for a time tend to cnihairass the provincial finances This difficulty was 
c\pcricncc<I during the first provnncial settlements in the United Provinces, 
hut it has liecii met In framing the current settlement on the basis of an equal 
division of net revenue between the Imperial and Provincial Governments 

250 Prortuctaltzcd inttioi tcorl^! — IMinor works have been provincialized in 
Bengal, tlic United Provinces, l^fadns, and Burma The minoi works m Ben- 
gal arc, with the exception of the Saran Canals w Inch hav e been practically 
abandoned, navigation and agricultural works only, the provinciahzation ot 
which presents no difficultv The minor works m the United Provmces are 
also of a character well suited for provinciahzation Those m jNEadras and 
Burma are luaiiilv of the kind to which we have applied the term ‘tme mmor 
works ’ The i cv cmic dependent on them is almost exclusively land rev enue, the 
provincial share of wliicli follow s the proportion of the whole land revenue which 
IS assigned to the proviiico under the cun cut settlement All woiks of this 
kind may verv properly he prov inciahzcd , foi provmcialization in such cases 
rcallj means proviiiciahznlioii of expenditure, or an assigmuent to the pro- 
vince of a ccifain sum for the upkeep of the works But the sum assigned 
to the Sladras Prcsidcncv is not sufficient for this purpose , and it is there- 
foic inadequate to cover, without dctiimcnt to existing works, any con- 
sidcrahlc expenditure on new works of the kmd lutheito classed as mmoi 
works, hut which arc reallv intended for the extension of nngation to unpro- 
tected areas This difficulty would, howcv'cr, he met by tieating such works as 
major woiks in accordance wntli our present recommendations (pai-agraph 248) 
As alrcadj stated, tlie few jirovincial nngation works m the Punjab aie works 
which have been constnictcd hv the Local Government out of piovincial reve- 
nues since the system of Provincial Accoimts was introduced, and thev are not, 
ns in other provinces, works formerly Imperial w hich have been provinciahzed 
In Bombay, the onlv provincial woik is one that was piovmciahzed for special 
reasons , hut if the Gokak Canal is extended, the piesent piovincial work will, no 
doubt, he merged m tlio laigcr woiks and wiU then pi-ohably become Impenal 

257. Fmthcr protijiciahzation of e%tsti‘ng tcorls ]}rolahly admsahle m cei- 
tmn cases — Although m the case of all existing provincial works the conditions 
have been fav ourahlc, or there have been special reasons for proymciahzation, 
and although no works cla'ised as protective, have hitheito been provmciahzed, 
we see no reason to aiiticip.ate any great difficulty in provinciahzing all exist- 
ing imgntion woiks throughout India, whether majoi or minoi, if this he con- 
sidered desirable , and we certainly sec no reason why protective works should 
remain Impenal in those piovmccs in ’vvliich piorluctive woiks have been 
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provincialized It would probably, however, bo advisable to provinoiahze the 
major works m the Punjab, on the basis, adopted in the Umted Provinces, of 
a division of surplus net revenue between Imperial and Provincial. But, 
although we favour the principle of provincializmg all existing works, we do not 
recommend that it should be pressed on Local Governments who arc at present 
unwiUing to adopt it 

268 Provinciahzatton of ncio toorics — The question of the provincializa- 
tiou of new works, to bo constructed hereafter, presents many difficulties As 
fai as productive works aie concerned, n e find that fifteen year’s ago the Govern- 
ment of India in their Pmancial Department Eesolution No 2009, dated 23id 
March 1878, contemplated the construction of canals by Provincial Govern- 
ments, from loans raised by debentures oi advanced from the Impenal treasury 
But it n as subsequently pomted out by the Pinanco Committee that works 
constructed from such loans mvolved during consti’iiction a heavy charge 
against provincial revenues, without any compensating return on account of 
interest on the borrowed capital And, with a view to postponmg the liabihty 
for the mtcrest charges till the work became productive, the Committee sug- 
gested the followmg amended procedure — 

“ 3 Propoted procedure — A proviuce, which desires to commence a new irrigation project, 
would, under this proposal, submit to the Government o£ India an estimate of the amount 
required for capital construction year by year, and for annual maintenance charges, both dunng 
construction and for a period not exceedmg ten years from the opening of the irrigation work, 
after the expiry of which peiiod, according to the estimate, the revenue should be sufficient to 
meet both maintenance charges and interest on capital Upon this basis the Impenal Govern- 
ment would undertake to furnish year by year the money required for capital construction , but 
would, meantime, hear all revenue charges, inoluding that for interest on capital At the term 
fixed for, at the option of the Provinciad Government, at any earlier date) the work would 
become either partly or wholly provmcial, os the Government of India may decide This pro- 
cedure can be applied not only to future now works, bnt {mniaitt mniandts) to works which are 
now under conttruction and have not yet attained to their full beanng 

“4 Arrears of tntereA — It seems on the whole advisable that the responsibility for the 
interest, which accrues during construction and until the taking over of the work, should fall 
ultimately on the Local Government, and it can hereafter bo determined whether these arrears 
of mterest should bo treated as a loan (as between Imperial and Provincial) and recovered by 
annual instalments, or should be added to tho capital account of tho work ” 

Every such arrangement, the Finance Committee contemplated, “ would be a separate and 
subsidiaiy one, not prt of the regular Provincial contract frsf, because it is obvious that its 
duration must bo fixed on special considerations and may or may not be the same as that of the 
regular contract, because it must he- a stipulation that tho money allotted under the 

arrangement is appropriable only to the particular purpose defined and cannot bo used for any 
other'' 


269 Sirsa anoh of Western Jumna Canal — We have been mformed 
that the Punjab Government have accepted financial responsibihty for two 
projects, — the Sirsa Bianch of the Western Jumna Canal and the Jhelum 
Canal — in accoi dance with this scheme, hut neither of these works has been 
provinciahzed, either as part of the regular piovmcial contract, or as a sepa- 
rate and subsidiary one as recommended by the Pinance Committee The 
Jhelum Canal has only recently been opened, and the question of provincializing 
it has not yet been ransed The Sirsa Branch was opened m 1892 and completed 
in 1895 The work has been so lemunoiative that all arrears of mterest were 
cleared in tho year 1896-97 Its provmciahzation, especially if effected outside 
the regular provincial contract, would have been very advantageous to the Local 
Government, but this never appeals to have been proposed , and mdeed a separate 
revenue account for the Sii’sa Branch is no longer maintamed, as it was merged 
in the genei’al account of the Western Jumna Canal m 1899-1900, after it had 
been fully demonstrated that the conditions of a productive pubhc work had 
been more than fulfilled 

260 Fatehpur Branch, Lower Ganges Canal — The only other productive 
work for which a Local Government has accepted financial responsibility, prioi 
to its construction, appears to be the Patehpur Branch of the Lower Ganges 
Canal This has been provincialized, like all the older productive works m the 
United Proviuces, as part of the regular provincial contract, the chai ges for 
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interest on capital being met from provincial revenues Thero has been no 
pioposal to make a sopaiato and subsidiary airangemcnt outside the legular 
piovmcial contmet 

261 Scheme for procitmalizing new wo) hs — It thus appeal’s that the pohey 
rocommonded by tke Iknancc Committee ol 1886 has not been earned out, and 
that theie is no example by whioh its efhoacy can be tested The pioposals are 
also inapplicable in then piosent toim to works ivluch aie not hkely to fulfil the 
conditions of a pioduotivc ivoik , and it is to be appichended that the majority 
of the works to be consti noted m fiitmo mil be of this class It would not be 
diffioidt, however, to modify tho proposals, so as to hmit the habihties of tho 
Provincial Government m respect of interest, if it is considered desnable to apply 
them to the case of protective ivoiks Such an ariangement would no doubt 
have great advantages m practice It would enable Local Goveinments to 
obtain the funds lequued for tho continuous and systematic execution of all 
feasible piotective woiks needed for the piovmce, subject to then under takmg 
a defimte but limited financial responsibility The acceptance and enfoicement 
of this lesponsibihty Mould necessitate the exercise of great care and caution 
m the framing of estimates foi the works and of the forecasts of financial results, 
and also a close annual scrutmy of the results actually attained, which would 
certainly make for economy and efficiency It would ensure a boldei, but at 
the same time a more tentative, mto of progress than would be possible if the 
Local Governments ircie under no sense of financial lesponsibihty m recom- 
mendmg new projects , while it woidd qmcken their mteiest m the rapid exe- 
cution and successful development of the iroiks, and in the realization of a fan 
amount of revenue from the peopleibenelited by them The mam mitial diffi- 
culty mU be to determme the amount of net-revenue, or the rate of mterest on 
the capital cost, for which the Piovincial Government must be held responsible 
This will probably vary foi different provmces If it is fixed too high, there 
will be loss instead of profit to the Local Goveinments, who will have to avoid 
incmimg fm'thei obhgations, however great the necessity, or the system mU 
break down To meet this difficulty, we think that the amounts for which 
tho Local Governments may be asked to accept provincial lesponsibihty after 
the works have come mto operation, shotdd, in the first mstance, be fixed as low 
as possible In some piovmces, it may suffice to hmit the responsibihty to the 
payment of the woikmg expenses , aud in all, the hmit should be fixed weU 
below the retmn on capital cost which the works may leasonably be expected 
to yield This moderation ivdl bo necessary m offiei to prevent the system 
from breaking down m the eaihei stages , and the greater profits that may 
accraie to the Provincial Governments -will not be thrown away, as they will 
either be actually devoted to tho construction of new works, oi form a reserve 
on the strength of which the Local Goveinments rvill be able with greater 
confideuce to extend then operations. 

262 JP7'ovinciahzalion should i7iclude ukUi ecb i eoenue — In order to make 
the scheme leaUy effective in those piovmces m which the nngation revenue 
is wholly or mainly rndnect, m the form of enhanced land revenue, it wdl 
be necessary to piovmoialize the whole of tho mduect rermnue that may bo 
due to the works mcluded m it, or to mako other aiiangements for crediting tho 
^provincial accoimt with the whole of tho revenue actually created by the works 

263 JProvinciahzatioii advisable toheie new woiks contemplated — We 
realize that the question of piovmcializing now projects, on such teims as 
rviU ensme real provincial lesponsibihtj'’, is beset with difficulties, and that 
it must bo considered from other pomts of view than that from m hich we aie able 
to regard it Tho details of the scheme which •\\'’e have mdicated will probably 
leqmie some modification or amxrhfication before practical effect can be given 
to it Wo consider, however, that a scheme based on these principles may, with 
advantage, be apphed to any provmce in which an extensive programme of irri- 
gation works IS contemplated 
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Chapter IX.-llETHODS OF CHARGING FOR WATER. 

26di Water rates in Northern ij/tZm.— Thi-ougliout India the basib of 
cliarges for -water supplied by State worLs for migation, is the area iiTiguted ; 
but different systems of cbaigmg are in operation ui dilJcrent parts of the 
country In Bengal, the United Piovinccs, the greater part of the Punjab, 
and on all of the no-wci irrigation uwks of Bombay (excluding Sind), 
a watci-i-ate, varying -with the kind of crop giown, is charged pei acre 
Avatered, apart from the land revenue assessment This is knorni as the occu- 
jpier’s rate It is paid by him m lotiirn for the -water supphed and foims part 
of his expenses of cultivation It is for many reasons impossible to fix this rate 
so high as to leave the occupier no larger margin of piofit than -would suffice to 
induce him to take water, so that the introduction of UTigation is generally fol- 
loATcdby an onhancement of rents In provmces, the revenue of -a Inch is not 
permanently settled, a shaic of this mcrcase is taken by Government at ro-nsion 
of settlement, cithci in the ordmaiy ivay, oi by the imposition of an oivnei’s 
rate, which, although payable by the oivnci*, is, like the occupier’s rate, levied on 
the area actually irngatcd dmmg the year. Tlie owner’s rate may bo 
imposed durmg the ourrenoy of a settlement on lands which have been brought 
under imgation after the settlement was made 

265 Where a land revenue is pcimanont, as m the districts of Bengal, it is 
not permitted to increase it on account of the ivater advantages acguirai from 
the coDstruotion of new irrigation works , and as the occupier pays the water 
rate, the lando-wnei reaps all the benefit of levymg an mcreased rental, without 
heanng any part of the buiden thi’own on the tax-payer by the construction of 
the works It will be seen (II, 442) that in the district of Saran, where there 
has been a strong -wish expressed for irrigation, accompamed by the assmance 
that water wall only be required once m four years, tlieie has been a proposal to 
meet the cost of providing imgation woiks by levymg a cess on the district, or 
on that portion of ^e distnct that is benefited 

266 Imgation reoenue in Sind — In Smd, where there is but httle culti- 
vated land that is not irrigated, the chaiges for water are not taken m the form of 
an occupiers’ rate, but are mcluded in the land revenue assessment In this pro- 
vmce the land revenue is fluctuating, and is levied only on the lands actually 
cultivated durmg the year Nine-tenths of the assessments on ungated lands aie 
regarded as due to the canals and are credited to them m the accounts as imgation 
revenue It is therefoie practically a water rate, varying -with the area actually 
irrigated and the kmd of crop sown, although taken m the form of land revenue 
This Smd system somewhat resembles that which is m force m Egypt, where 
it IS impossible to cultivato without imgation, and where the land tax is levied 
only on land which gets imgation by flow during the Nile flood 

267 Assessment m Madras and on old toorhs in Bombay . — In Madras 
separate water-rates are charged on dry lands watered by newly constructed 
works or extensions before the area of imgation has become established, and m 
a few other special oases. But, in geneiul, the irrigation ohaige is consohdated 
in the land revenue assessment In Bombay also, on the older works of the 
Presidency proper, the charge is consohdated This system is e-vidently the most 
simple, and where the area imgated is subject only to shght changes, as m the 
nee flats of the Madras deltas, and m the ayakafs watered by the mnumerable 
tanks of Southern India, it is probably the best system It has, moreover, an 
advantage m elasticity of apphcation over that pursued m Noithem India The 
Settlement Officer in Madias and Bombay takes mto account the whole cir- 
cumstances of each survey field, the pioductivenoss of the soil, its proxurn-fy to 
the market, etc , and he may fix his assessment as high as Rs 14, or as low as 
Els 2-8 per acre on fields which have enjoyed the same amount of imgation 

268. Sale of water by measure — There is one defect which is common to 
all the systems which have been dcsciibod above,* m that no mducement is offered 
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under nny of tlioni to the cultivator to economize water, and to sec that it is not 
wasted hetn con the Government channel and the field It has long been an 
attractive idea to many irrigation officers that the true method is to sell the 
water by measure at the bank of the distnbutary channel, on the assumption 
that under this sistera the sclC-intcrcst of the cultivator would induce him to 
make every effort in economizing nater In 1851 SirPioby Oautley wrote* — 

"It IS to this ndjnstment, to (his detorimnntion o£ a unit by which water can bo equally 
distributed, and to the in\on(ion of a machine bj which such units can be discharged m a given 
lime, that we have to look for a fair and economical cvpcndrturo of the canal supply ’’ 

The late Colonel J3aml Smith, m his interesting work on Itahan irriga- 
tion. described bow ho found this system working in Lombardy , and on his 
return to India as Suporintcndent-Gcueral of Iiiigation in 1851 ho introduced 
a modification of the Italian sj’stem on the Ganges Canal n here it was tried 
for several years The si-stem was to sell the nater by or module; 

and although no simple form of sluice had been invented which would give a 
iimfomi discharge in the village channel under a varying head of water m the 
distributary, still it nas thought that something sufficiently correct for practical 
purposes had been arrn cd at 

269 From the hcginnmg it was a failure, os it was hound to he even if the 
modulo had given accurate results, which it did not The cultivators on the 
Ganges Canal were not used to irngatiou, and looked on the module with con- 
siderable suspicion They had no idea of the quantity of water requued for 
the irrigation of an acre TTomt of all theio was no effort made, nor could it 
ho made, to sell to each peasant cultivator the small measme reqmied for his 
small plot of land and there was not that co-operative spirit among the people 
nliich would have enabled them to partition out to each holdmg its pioper share 
of the measure sold to the village After a few years’ trial the system was aban- 
doned, and it has never since been icstored 

270 Leases on the Jnmna Camh — "With the same laudable object of 
avoiding all unnecessary' interference on (ho pait of tlie canal establishment with 
the domestic details of the a illagc, and of cncouragmg the economical use of 
wntci, the method was adopted at an early period on the Western Jumna Canal 
of soiling water by contract, on leases cvtendmg up to 20 years , the land- 
owner agreeing to ]iay a fixed price for a n ater-course head with a given area of 
opening But at this time various changes and improvements were going on 
It would have been fatal to have stcieotyped for a long period of years the exist- 
ing conditions of each irrigation outlet, and the system was abandoned 

271 Again on the Eastei n Jnmna Canal, where things were supposed to have 
arrh'cd at some finality in 1SG5-G7, a great many thiee-y ears’ leases were entered 
on , each lease being for the irrigation of lands within the village area, the 
number and position of the village outlets romaimng unohanged. Veiy favour- 
able terms were offered to the cultnatois, i eductions bemg allowed of from 
It to 18 per cent of the avciagc sum thev had paid as watoi i-ate diirmg the 
prcccdmg'fivc years The leases weie readily entered mto, but at the end of 
three years all declmed to renew them, owmg to the impossihihty of distributing 
(he watei and of adjusting among the diGeientcultn-ators the sum to be paid 
by each The system then of lecoidmg every season, by the aid of village maps 
and registers, the areas of all the fields watered and the crop grown is still m 
foice in the United Piovinccs and in the Punjab. 

\ 

272. Long temi leases m Bengal — ^Although no attempt has been made 
during the last 35 years to poi'severo with or to revive the system of leases m 
Northern India, conditions in Bengal have led to the gradual evolution of the 
system which is to he found on the Sone and Onssa Canals In this province, 
whole climatic conditions render it very doubtful whether the cultivator will, m 
any particular season, take watei for his field or not, successful attempts have 
been made to mduce him to take a lease for five oi seven yearn , and the whole 
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raoihocl of clisti’jlmtion and canal adnnnistiaiion lias linen adapted to tin's system. 
Tlie system puisitod on the Sono Canals, and that winch was liicd on the Eastern 
Jumna Canal, aie alike in this respect that the pajTncnts to ho made arc expressed 
in toims not of a unit of volume but of a unit of area, and arc in fact a 
compounded ocoupioi’s mtc to ho paid in consideration of a supply of watoi 
adequate for the irrigation of lands ivithin cci tain boundaries On the Sone 
Canals the land is partitioned out into well defined blocks, never oi cipassmg the 
boundaries of the village On the Eastern Jumna Canal the boimdarics ncro 
in every case those of the village itself But licic the si stems essentially 
differ On the Sono Canals the volume supplied is calculated to be sufficient 
for the iingation of every acre in the block iiithin a certain number of 
days, and it is the dufj*- of the Canal Officer to see that this supply is mam- 
taincd, for the popularity and the success of the lease system depends upon 
it Tlioie IS then no mduccinent to the cultivator to cconomiro water, for ho 
has os much as he requires , and if he parts with it to irngato a neighbour’s field 
outside of the block he is liable to a fine 

2*73. On the Eastern Jumna Canal haidly any village irrigated in any one 
crop more than half of its cultivated area Thci c was, thorcfoi c, great inducement 
to the cultivator to economize watoi, and to spicad it over other fields within the 
vdlago bomidancs Indeed, such a wide scope was here given foi economizing 
watci that piactically speakmg it became a system of chaiging by volume Both 
systems have the one advantage m common that tliey obviate the necessity for 
annual assessments of water into on the ciops and area imgatcd The Sono 
Canal system is also veiy intciesting as bemg one which has been gradually 
developed in accordance with local requirements, and there is evidence that its 
populanty is stcadilv incicasing The icadincss of the cultivntoi in Bengal to 
enter into long term leases justifies the hope that one of the difficulties con- 
nected with a volumetiic system of charges may not piove to bo sonous 

274 Charges hy volume — The advantages of chargmg by volume are some- 
times exaggerated, but they arc ncveithcless so gieat and unquestionable that all 
who aie interested in imgation aie hopeful that it may be possible sooner or 
later to mtinduce such a system whercvci canal irngation is practised Before, 
however, considering the subject furthei it is ncccssaiy to foim a cleai idea of 
what is meant by chaigmg by volume There may be said to be two systems — 
the charge by meter, and the charge by module 

276 The “ meter ” system — Many of those who advocate volumetric charges 
have m their min ds a system under wluch the usei’s of water wiU be charged 
accoiding to the number of imits of supply (say the foot-acre, or 43,660 cubic 
feet) actually used, the quantity bemg measmed on a self-iecordmg meter at a 
distance not very far removed from the field to be watered In the same way 
Miimcipahties or Pubhc Compames charge dwellers m towns for watei used 
for domestic purposes, or for gas, or electrical energy This may be called 
the “meter system” But for leasons which will presently be explained it is 
wholly inapphoable to irrigation m India, except m a few special cases in which 
the water is distributed over a comparatively small and compact area situated m 
close proximity to the source of supply A good instance of this is a moderate 
sized tank of the kmd that we have proposed for the Central Provinces, con- 
structed for the storage of water to be issued as lequned foi imgatmg the lands in 
the immediate vicimty, when there is a prolonged break m the lains, or when 
the rams begm very late or end very early In such a case there would be no 
real difficulty m arrangmg that the sluice should pass out a constant supply 
(say 8 cusecs), whatever the level of water in the tank above a certain minimum, 
except that of providing a rehable man to control the regulation A charge for 
the use of this full supply, at so much an hour, might then be fixed , and aU the 
occupiers who were entitled to the privilege might be allowed to take it m 
turn or on apphoation, for whatever periods might be required, on payment of 
the prescribed rate As another example may be cited the case of a large steam 
pump erected on the bank of a river, or other suitable source of supply, for 
the irrigation of crops for which there might be a fitful demand The discharge 
of the pumps could he easily regulated to some constant quantity , and the 
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nisMingov would probably introduce a scale oC charges per bonr for tbo use of a 
full boro supply, tbo value oC wbicli the cultivatoi’s would have no difdoulty 
in apiircoiatmg after a little exponcnco 

27G. In both these eases there is an element of ditSculty which deserves 
notice, as it oocui's in agicatoi or less dcgieoin all systems of ebargmg by volume 
The value of a umt of supply delivered at the sluice of the tank or at the 
pumping station, is vciy muoh more when apphed to lands in the immediate 
vicinity than when taken to lands two or thi'ce miles away The cultivator 
of the* latter cannot afford to pay as much pei unit of supply ns the cultivator 
of tho foimer, font wall imgate a much smaller area When the whole 
aica under protection is not vciy large, the difficulty would probably be met by 
fixing a umfoim into of charge with rcfeieuce to tho average length of lead , but 
when the aica is large a sjstcm of payment by volume is hkoly to break down, 
unless there IS a sliding scale of ebarges, whicb should vary mverscly with the 
distance of tho fields to bo irngated fiom the point at which the supply is 
measmed. 

277 There arc probably a few woiks on wbicb a system of ebargmg by 
volume of this kind could bo introduced without much difficulty They would 
off 01 a valuable means of testmg the advantages claimed for a volumetric system 
of charge , and, if all these advantages weio reahKed, they w ould be equally valu- 
able ns a means of measuring the mcicase of efficiency winch might bo expected 
on other iriigation works if cbaigcs were based on tho supply used and not on 
tho area irngated But tho field m which tho mctci system ot charging can he 
introduced is very limited 

278 Metev and module sysfems compared — The basis of the meter system 
of cbaiging for water is that tbo cultiiator pays a certam sum per umt. In a 
rainy season one unit of water may be suthcicnt to mature his ciop In a dry 
season it may require five units , and in the Inttei ease ho wiU pay five tunes as 
muoh as m the foinici, although tho value of the crop obtained may be no 
greater and will often bo less In tho module system the cultivator pays a rate 
for the volume of water allowed to passtluoiigh a slmco, at pi escribed intervals 
of time, in sufficient quantify to matmc Ins crop, tho dischai^e of the 
slmco bcarmg a certain pioportiou to the aica to bo irrigated In a rainy season, 
if he has taken one watenng for lus field, he will have to pay the same as he 
would in a dry season when he may require five watermgs He pays, in fact, 
at a moderate and uniform into per unit for the supply which is placed at his 
disposal, and not, as uiidei the meter system, at a much higher rate for the 
amount which he actually takes Under the lattci system, he nught in a dry 
season have to pay moio than the oiop was worth , vhile in a wet year ho might 
pay only a trifling sum foi a single watering, which nevertheless was abso- 
lutely necessary to sai o a valuable ciop that he might not have sown at 
all, but for the knowledge that ho could get tho water when he wanted it 
On this ground alone the modulo system, ■with its lower imit rate of charge, is 
ccitam to be more acceptable to the cultivator than the metei system But 
there is another reason wdiich iciidcis the latter wholly unsuitable for general 
adoption. 

279. On any extensive canal system the prmcipal care and duty of the irri- 
gation officer IS to ensure the legular delivery at tho extiemities of all his 
distributaiies (either simultaneously or accoidmg to a fixed system of rotation) 
of tho supply requiicd for tho irrigation of tlio crops or the preparation of the land 
foi soinngs When arrangements have thus boon made for sending water over a 
distance, which may often amount to over a hundred miles, for the use of a 
particular watoi-ooui’se, it is obvious that it ought to be paid for, whether the 
owmei’s of the watei-course elect to take the whole of it or not A very 
large percentage of the supply actually rendered available at the head of the 
water-course has been unavoidably lo^ in transit, and when water has passed a 
certain distanoe down a distributary, it cannot be sent back agam or utihzed 
elsewhere, if those to whom it has been allotted dechne to take it The case is 
altogether different from those which have been consideied m paragiaphs 276 
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and 276, in \rhicli the source of supply is close at hand, and can he readily 
tapped to meet the requirements of a consumer on application to the man m 
charge. 

280 For this reason the meter system is quite mapphoable to large irriga- 
tion works, and the module is the only possible system of chargiog by volume; 
the function of a module being, not like that of a meter to measure the volume 
of the supply passing through it, but to control it, so that when fully open the 
discharge will be constant and will not i-ise above or fall below the rate at 
which it is set, whatever variations may occur m the level of the water in the 
supply channel, or in the drawing capacity of the water-course, which can 
very often he considerably increased at the will or by the action of the owners. 
The consumer could if he pleased reduce the discharge, or close the module 
altogether , hut he would not ordinarily be entitled to any reduction in the 
charge made if he failed to utilize the whole supply for which the module was set. 
We are convmced that this is the only system of ohargmg by volume suitable 
for India, except m the special cases referred to alre^y, and it may be added 
that m all countries m which an attempt has been made to charge by volume — 
in Italy, m Spain, and in Amenca — it is the module and not the meter system 
which has been adopted. 

281 Difficnlhes in oMaimng a module — It is often supposed that the 
mam objection to the module system is the difficulty of obtaimng a satisfactory 
module It is of course obvious that it is impossible to enter into an engage- 
ment with each mdividual cultivator, or to erect a module on every holdmg On 
the other hand, charges iby volume cannot be recovered from a larger umt than 
the village , for there would be great and insuperable difficulties in distributing 
either the charge or the supply between the members of two or more vdlages. 
But a village is often irrigated from one or both sides of two or more mdepen- 
dent water-courses, according to the configuration of the ground, so that the umt 
for the purpose of volumetnc charges mu^ always be the water-course, and each 
water-course must be supphed with its own module There is another reason 
which limits the size of the area which may be supplied from one module, to 
which allusion has already been made in paiagraph 276 — a uniform rate 
cannot be charged per umt of supply, when there is very great variation m the 
lengths of the channel leadmg to the consumers’ lands 

282 The construction of a module m itself presents no great difficulty, if a 
reasonable amoimt of attention can be given to its workmg, and too great a 
degree of accuracy is not insisted on klr Kennedy, Superintending Engmeer m 
the Punjab Irrigation Branch, who has recently studied the American system of 
imgation on the spot, has told us that the system of charging by module is in 
general use there, and that the modules, although not very accurate, give satis- 
faction But they are apphed to channels of much greatei capacity than that of the 
ordinary Indian village water-course, which ordinarilv varies from half a cuseo to 
four cusccs , and the American farmers are much better able to look after them- 
selves and each other, and to satisfy themselves as to the fairness of the distribution 
and the coireot working of the modules, than tho Indian rayat In’Korthem India 
there would probably be on an average five modules in every irrigatmg village, 
scattered all over the coimtry, and under very httle supervision They would have 
to M ork with a very small and often a hardly appreciable head , their working must 
not be affected by silt , and they must be so designed that they cannot ea^y be 
tarapcrediwith Clockwoik and similar complications must be regarded as out of 
the question All these difficulties aie considerable, but we are not prepared to 
say that they cannot be overcome If it were once decided to take up the question 
of volumetnc distribution m earnest, wo have no doubt that the ingenuity of ttic 
irrigation officers and of other mvontors would be equal to the occasion , and that 
a satisfactory module could bo devised, if all conditions and requirements were 
clcarlv understood The fact is that no serious attempt has hi&erto been made 
to mtrovlucc modules, liecause it has no doubt been felt that the want of a good 
module is one of the least of the difficulties in tho way of a volumetric sy^m 
of assessment 
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283. Objections by cultivators. — Tlie first of these difficulties is the distrust 
with which any change in the present system would be regarded by the Indian 
cultivator, who knows nothing about tiie quantitatiye determination of the 
supply of flowing water, hut has been accustomed from time immemonal to pay 
a revenue dependent on the area and nature of the crops which he cultiTates 
A water-rate based on these factors is mtelhgiblo to him , a contract for a given 
supply of water is not He does not know how far the supply for which he 
contracts may be curtailed or tampered with by the petty officials who must 
be employed even under a system of volumetric charges, or how he is to brmg 
complaints of short supply to the notice of the canal officers, and to estabhsh 
them Then there is the question of the internal distribution already aUuded to 
m paragraph 271 The cultivator may find himseK called on to pay a laigei 
share of the sum charged on the water-course than is represented by tire volume 
that he has actually received, for ho cannot always hold Ins own against his neigh- 
bours "Under the present system, however much he may be deprived of his 
fair share of the village supply, he is only called on to pay aocordmg to the 
area which he has actually ungated, and he can claim remissions on that if the 
crop is below a certam standard Ho can understand the prmciple of “ no crop, 
no charge,” which is now followed as far as possible m canal administration , but 
he wiU haVe no confidence m a system m which his habdity for water-rate will 
be whoUy mdependent of the area and quality of his crop 

284 Difficulty in devmng a scale of charges — The canal officer wiU have 
to meet another difficulty, which is piesented by the problem — “ given all details 
of the supply, the rainfall, the imgated aiea, and the revenue from water-rates 
durmg a senes of years, to propose a scale of rates of charge per umt of volume 
which shall secure Government against loss of revenue, and shall be accept- 
able to the oultavatoi ” The problem has only to be stated for the inherent 
difficulties to become apparent In practice, no doubt, it would be necessary, as 
m the case of the Eastern Jumna Canal experiment, to reconcile the cultivator to 
the new order of thmgs by pioposing chaiges which mvolve a considerable loss 
of revenue to Government — a loss which would be oontmuous imtil the scale of 
charges could be revised , and revisions could, for obvious reasons, only take 
place at long mtervals 

286. Distribution by module — Eor these reasons we think that, even if a 
perfect village module could be brought out to-morrow, the day on which a 
volumetric system of charges could be mtroduced mto India would be distant 
But we do not say that it will never come if systematic efforts are made to pre- 
pare the way for it The first step to be taken is to establish m a selected canal, 
or section of a canal, a volumetric system of distribution, the present system of 
assessment remaimng unaltered Mr Kennedy, who has devoted a great deal 
of attention to this subject, has designed and constructed a module for the head 
of a distributary, which can by a simple 'adjustment of- weights be set to pass 
any prescribed supply, -within certam limits, mto the distributary, whatever the 
variation m the canal supply or m the drawmg power of the distributary He says 
that this module has now been under tnalJor two or three years, and that it may 
be relied on to pass the particulai supply for which it is set within 2 per cent 
We have no mdependent e-vidence of the practical efficiency of this particulai 
module , but, however this may be, we thmk that there should be no difficulty m 
controlling the supply entermg a distributary to within 6 per cent of whatever 
may be prescnbed When the supply entermg the head ot a distributary can be 
control!^ -withm these limits, the fiist great step has been taken to seciue 
regularity m distribution The next stop wiU bo to construct suitable modules 
at the heads of aU the branches and minors taking off from the distnbutarj'-, so 
that each shall receive a share proportioned to its requirements The third step 
would be to construct the modules at the heads of all water-courses, the vohune 
to be charged for dependmg on the lengths of the penods during which tho head 
of the distnbutary was open The periods of flow and closure would be regulated 
in accordance "with a prescnbed programme, and would be weU kno-wn to 
every oulti-vator The present system of assessment should not be changed , but 
aftei a few seasons of legulai and systematic workmg, the cultivators would 
understand what -was meant by an horn’s workmg of their modules at fid! bore. 
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After a time tliey imglit be allowed the option of conti'aotmg for tlio season 
or for a number oi seasons, the toims of tbo conti-act bemg a full borofor 
so many days in the week or other suitable pciiod , the length of the time bemg 
subject to i-ateable reduction when the supply in the canal was insufficient , 
but each reduction to oaiTy a proportionate reduction m the amount to bo paid 
If the System became popular, the change would in oom’se of tune bo made 
voluntarily, or it might bo made compulsory when it was found that the majority 
of the cultivator’s pi of erred it 

286 If satisfactory modules can be devised, it appeal’s to us that it is only 
m this way that the present system of assessment by area can bo changed for 
one of charge by volume It is only by proceedmg gradually, and enhstmg public 
opmion m its favour, that such a change can cvei be intioduced m India It 
IS probable, however, that distnbution by modules m the way proposed would 
result m great economy, even if the people preferred to adhere to the present 
system of assessment The more systematic the disti’ibution, and the greater 
the certamty of tne cultivator as to the supply ho williecen’’e, the gieatei will be 
the efficiency of the canal, whatever system of assessment bo adopted The 
attention which has been paid of late years to the method of workmg distiibu- 
taii^, and especially to the proportionmg of outlets to reijuiiemonte, has been 
followed by lemaikablo impi’ovements m the duty and expansion of revenue 
But still bettei results will be obtamed when the distiibution is icgulated by 
more accurate measiuements, such as are now lecogmzcd as essential to ical 
progress m every department of pmotioal science, and in a great many mdus- 
tnal undertakings 

287 Modules on Sone Canals — ^Wo have ah’cady pointed out that there 
IS no effective inducement to the iicasaut on the Sono Canals to economize 
water , as he cannot utilize any portion of the supply at his disposal on lands 
outside the boundaries of his block These boundain^ cannot be extended or 
removed at present, because the supphos to which these blocks are entitled have 
never heeu quantitatively defined Until this is done a time system of chargmg 
by volume cannot be mtroduced If, however, modules were mtroduced on 
these canals, and the quantities to bo assigned to each block at different periods 
of the season were defimtely fixed, it should be possible after a season, durmg 
which the cultivator’s ivould have learned to undoi’stand the neir system, to grant 
future leases m terms of the volume to be supphed, and to fix no boundaries to 
the area to which water might be supphed 

288 AppheaUon of the method of volumetric charges to other in'omnces,— 
A system of long leases based on chaigcs by volume will be very suitable for 
some of the works m the Bombay Deccan, as soon as sufficient experience has 
been gamed m the Avoikmg of modules to enable the cultivator’s to understand 
to what quantities of water they are entitled The substitution of charges by 
volume lor the present system of a consohdated wet assessment, such as obtains 
m Madias, would mvolve such a change m the whole system of land revenue 
assessment that we cannot recommend it, at any I’ate on oxistmg works We 
doubt also whether a system of volumeti’io charges would ever be suitable for 
Smd, whei’e the supphes to the canals are subject to great fluctuations. 

289 General conclusion — Our genei’al conclusion on this question is, that 
the module system of charging by volume cannot, m spite of all its advantages, 
be safely mtroduced m India, until a system ot distribution by modules of the 
type which it may be proposed to use has been m force for a time sufficiently 
long to enable the people to understand what is proposed , and that even then the 
change m the system of assessment should not be forced, but be mtroduced 
gradually as the people learn to appreciate its advantages It is, however, an 
end to be aimed at , and naigation officer’s should be encom’aged to design and 
expei’iment on modules which will be suited to the conditions to be met with m 
practice, until the work of disti’ibution can be cai’ncd out 'with aU the regularity 
and cei'tamty which is essential to the success of any scheme oi chargmg by 
volume. 


*> 
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290. "Wo I’ccommcnd tlmt sh-omioiis and contintions efforts be made to 
perfect the system of distribution, by the use of modules and other means We 
behevo that tins mil be followed by an immediate inoieasc in the effiioienoy and 
protective value of the canals, and will prepare the way for the gradual introduc- 
tion of tlic desired consummation — a system of assessment by volume But, 
although this end is one to be kept steadily in view, its attainment is not a piatter 
of urgency as long os canal administration is conducted on the hnes which will 
ultimately load to it Although we fully appreciate all the advantages which 
may be claimed for a volumotnc system of assessment, wo consider that the 
obicotions to the system of assessment by area arc not so senous aslfco caU for 
immediate removal * The wilful or preventable waste of water in pnvate 
water-courses, which is often attributed to this system, occurs chiefly when there 
IS a slack demand and ample supply, or when the water that is wasted could not 
be utilired for extending irrigation in the adiacent area The incentive to eoono- 
ini/c water on such occasions will not he much greater under a yolumetnc 
system , for, as we have shown, no system is practicable which would involve a 
reduction of charges when water, supplied to the extent contemplated in the 
agreement, is not utihrcd. In times of intense demand and insufficient supply, 
wliioh afford the supreme test of the efficiency of an irrigation work, the culti- 
vators may, even under the present system, be relied on to spare no effort to 
make the water go as far as possible At such times the increased efficiency of 
the canal wiU depend more on the certainty and regulantv of the distribution, 
which the more extensive use of modules will induce, than on the additional 
incentive to economy on the part of the cultivator, which may be afforded by a 
change in the method of assessment It would, no doubt, be a great advantage, 
both to Government and to the cultivators, if the latter could be induced to take 
over their supplies at the outlets, to arrange all details of internal distribution 
between themselves, and to relieve the canal administration of aU further respon- 
sibilities and of the great expense of recording the deffiils of the irrigation, and 
of making the final measurements and assessments As long, however, as the 
Indian peasant is what he is there is sonicthmg to be said for a system which, m 
accordance with all ancient custom, makes the charge for water advantages 
dependent, not on the quantity of watci to which he may have been entitled, 
but on the benefits which have actually accrued to liim, and on his capacity for 
paying for them, as measured by the aiea and quality of the crops which he has 
irrigated and matured "Wo deprecate anv change in this system, until the way 
has been prepared for it by a patient study of aU the conditions on which success 
will depend IVo think that the change should be contemplated, that the 
present system should not be regarded as final and beyond improvement, but 
wo recommend that distrihittoji by module should come first. Then, after a 
long interval, assessment by modulo may follow 

291. Mr Visvestaroyd's hloch system — Smee the preceding paragraphs 
were wntten, wo have received from the Government of Bombay an able and 
mtercsting paper bv Mr Yisvesvaraya, Executive Engineer, Poona Imgation 
District, in which ho has woihcd out all the details of the long-lease block 
svstem to which we had already refened with approval in oui Bombay Chapter 
(II, 1G7). The scheme proposed appears to us very complete and well consi- 
dered, and although it has not yet been examined by the Government of 
Bombay, wo think that the general prmoiple is sound, and that, if some such 
system as that advocated can be introduced on the irrigation works of the 
Deccan, it wiU render them much moie useful to the people and much more 
remunerative to Government. TTe hope theiefore that it may be possible to 
give the system proposed by Mr Yisvesvaraya an early and thorough trial 
Wo refer to it here, however, as affording an excellent illustration of the views 
which we have set forth above Mr Yisvesvaraya proposes to give long leases 
to the occupiers of defined blocks m each village, at a certain ayerage or all- 
round water-rate for every acre mcluded m the block, the area to be put under 
cane or peronmal crops bemg limited to one-third of the area of the block So 
far the system is identical with the block system which we have found in force 
on the Onssa and Sone Canals m Bengal, but theie is this difference that 
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tlio iisc of n simple mod ale AlLlioiip:li tlic eonimet mil lie for ilio irrigation 
of a coi lam area, and tlie cliar^e will lie m the form of a w'atcr-ralc on tlio 
area of Iho lilock, tho supply to he passed to each block will ho caroftillv regu- 
lated by modulo; and in iliiK way a dofimto nnd easily understood sfandard 
will he sot up, of tho quantity of water to which the occupiers of each block 
are entitled in consuloration of the charges levied It is in effect tho verj- 
system of “distribution by modulo” whioh wo hai c independently recom- 
mended in this ohaptcr , nnd if it can he sucoossfnlly cstabliBhed, w o have no 
doubt that within a rcasonablo tune the system of nssossment by volume will 
follow The boundaries of the blocks may then be extended or removed , and 
tho people w’lll jiay, not 00001^1111" to the areas of their blocbs, but according to 
tho quantities of water, which will form the basis of fntuic contracts. 

292 There are no inigntion woiks on which it is of greater importance to 
introduce a si stem of charging by volume combined with long term leases than 
tho woiks in tlic hombay Deccan. The cost of storage is so great, and tho 
demand for water is so titCnl and nnocrfain, tliat it is only by some snob sx’stcm 
as tins that both tho prodnetne and prolcotne enjiaoitics of the woiks can be 
developed to the utmost We may add that tlicic are no works on whicli the 
piospcots of successfully establishing the block sj'slcin arc more encouraging. 
Tho system closely resembles that of tho hnnilharaft in Nasik and Kbandesh 
which lias been evolved by the people tbemsolvos, nnd is well understood 
throughout the Deccan , the cultivators on the ])cccan w'orks Im c also been long 
accust^omed to rclv on the canal officials to make .arrangements for the drstn- 
bution of water foi tbcir ci ops Wlint is now aimed at is a permanent or long 
term scheme of distnbution, instead of ntomporaiy or seasonal one, and although 
tboie must he difficulties, they wll he easily ovoreonioif tin* heartv co-operation 
of tho people themselves can he lolicd on 
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20:?. yccc<;<fi!t/ for iiicrca‘:c tu cugiuccuntj sloff — In cvcrj' province 
wliicli VO Imvo vlicrcACr vc Iia^c laKon evidence, and made or received 

am projKKiK for flie oxfon'.ion of voiKs, vc li.iie Iieen nnifoiinly mef vith the 
complaint of the lack of eiminccr-ofTiccrj, We have reason to tliink that this 
ooinplaint is veil founded It has been pointed out to us that the sc<ilc vhicli 
Ins been sanctioned for each juoMiice is insufTicicnt for picscnt lequironicnts , 
that the actual vorkinir strength is pcnenilh much belov that scale, and that 
mittcrs arc gi’tting wor^c <\(r\ xe-ir, as, ovmg to iiTcgulai and insuflicient ic 
cmilment m the past, the number of annual Aacancics evcecdstho number of 
nev recruits "Wo lune been told not onl\ that the sire of dmsional charges is 
mueh larger than fonnerh, but also tint the ]Xceuli\o Engineers arc assisted 
bj a less cfTieieni staff ; sub-dn nions vbicli used to be held bj engineers of 
J iiulish education being now in charge of subordi nates or of engineers tempo- 
raril.x tmploud 

‘291 I he sunieiener of thestrenijtliof the I’nhlic Worts Dojnrtment for the 
< urrent duties which if has to discharge, and the adci]uae,\ of flic present 
recruiting arrangements, are admimsfrativc questions w ilh wlncli we have no 
nnnietluitc concein , and wc li ivc not Ihercforo considered these complaints vera’- 
« losoh We cannot, how e\ or, but rr cogmre that the successful prosecution of 
the prognmiine of now irncntion vorKs wbicb if has been onr duty to propose, 
will largch depend on tbc mamteuanre of the jycrf:oinirJ of the Pubbe '\\orks 
Dejiartnidif at an .ulcqnafc ‘:f rengib , and flint, ifcaenonh a portion of that 
prorrnimme meets w it b the npprtnal of Government, it cannot be completed 
within n n-'asonable time unless (be ‘•fatl of engineers lio Icrgch increased , and 
1 jicnnonciit incretise mil be required for pur])o«es of mvestigationandcon- 
slnu tion, and al-o of subsequout niainfennnco and mniiagemcni Wc need not 
dwell on tbc fat vll,\ wrong policy of spending large sums on new w orbs and 
grudging the '»ninll expenditure uecessarj foi their proper design, supervision, 
and jnaiingcmciit 

200 In (lie three northern l/ocal Qovcinment*’, and m Madras, there is a 
spiciil Chief Lngincer for Irrigation, who is ra -officio a Secictan' to the Gov- 
ernment, and wlio is rcsjmnsiblo for tbc departmental ndmuiisfration of irriga- 
tion works In IJombaj Ibcrc arc tAAo Chief Fngincors, but only one of thorn is 
Secretary to Go-\cnmicnt, (be other being m reality ouly a Supcnntcndmg 
laiginccr on a bigbor salarA, who^c duties nro eoufiucd to a particular circle 
'J liere is, tlicreforo, m Hombav no sjiccial Chief Engineer foi imgntion alone, to 
fxcreise ndnumstratno control and to examine proicots sent m from all parts of 
the Prcsidencv, and at (bo same time, .is Scorctary to Government, to bo its 
adviser on all irrigation questions Tlic arrangement appears to ns to bo open 
to many objections , and soon after visiting (bis Presidency, wo addicssed tlio 
Government of India, recommending that a Chief Engineer for Irrigation, with 
a largely increased staff of Exccufnc and Assistant Engineers, should be 
appointed as soon as possible The question of c'rtondmg irrigation m this 
Piesidciicy is of such great importance, and at tbc same time besot with so manv 
ditlicultics, that we tbmk it verj’- desirable that there should bo a wbolo-timo 
Oliiof Engineer and Sceretnrj’ to Gox'cnimont foi Irngation m place of a Chief 
Engineer bolding an oidinaiy Superintending Engmcci’s oliaigo, and, if our 
roconimcndat ions for woiKs nic accepted, an additional Supcrmtending Engineer’s 
appomtniont wall have to be created 

2t)t/. The magnitude and importance of the new projects which have boon 
piuiKised m tbc Punjab and in Madi-as will necessitate an increase in the 
number of Supcrmtending Engmcoi’s cliaigos, and it is dcsiiublo that this 
should be made at once, so that the complete and exhaustn c investigations 
required may be placed from the first undoi the supervision of responsible 
and spcoiall} solcoted ofliccis If State iriigation woiks nic at length to be 
uudcidaken m tbc Central Provinces on even a moderate scale, wo think that it 
Past I o 2 
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■will bo noocssaYy to appoint n Supovintonding En^jinoor for Irrigation under that 
administration, ivlio irill superviso tlio investigation, design, and conslruolion 
of thoso projects Tho present Irugation Circles in the United iProvinccs arc 
very largo, and if now' uorhs arc undertaken, and especially if the extension of 
imgation in Bundcllcliand is taken up, a fourtli yupcnntcnding Engineer’s 
charge must ho ooutcniplatcd Wo liavc already recommended the temporary 
apxiomtmont of a Supcrintondmg Engincci for tho purpose of prepanng schemes 
for tho extension of irrigation m tho llajputana States, and if, as iro hope, a 
useful piogranimo of iiorks can ho formulated uluch uill hoacoeptablo to 
tho States concornod, this appomtment iviU probably bo made permanent It 
may be anticipated also that there will bo mcrcasing demands, not only from 
llajputana, but also from Central India and from tho great Native States, for 
tho son'ices of ongmcor-oflicors to design and coustiuct noiv irrigation works 
■W'lthiu their own holders. 

2D7 It IS thus evident that tho creation of now admimstmtivo appointments, 
and tho demand foi tramed irrigation oflicors for Native States, wiU of them- 
solvos necessitate a considerable mcrcaso m tho strength of tho engmeer cslah- 
hshmont. But this is not all Irrigation piojeots, and ospeciall} thoso which 
mvolvo tho storage of water on a considcrahlo and often colossal scale, require, 
as IS w ell know'n, an oxtraordmary amount of prelmmiar}’- investigation and 
special designing, as compared with an ordinary road or rndwaj project, and 
also veiy close supoi'Vision in all stages of constiuction, for all of w Inch a largo 
staff of engineers •wall ho absolutely ueccs‘=arj. Tho mvcstigation of these 
projeots cannot bo earned on by a number of suboidinntesuuder the supcrrision 
of officers who, amid the stress of other duties, have httlc or no time to attend 
to them and their work There is indeed a wide field for tho employment of 
as many competent subordinates as are hkely to ho adablo m tho country, and 
it may bo hoped that tho supidy wiU mcrcasc with the demand But tlioir 
labouis must bo directed m investigation, and aftcrw ards utdizcd m design and 
duimg oonsti notion, by highly qualified engmeore, with trained powers of 
obseivation, soLf-ieliant and resourceful, and ready at all times to imdcrtako 
responsibility and to act on thoir own initiative 

298 Experience shows that engineers of this class can rarely he obtamed 
unless they are admitted to tho permanent strength of tho department and 
offered an Indian caioor It may bo necessary at first to ofior temporary 
engagements to the best men 'W'ho can be obtamed , hut it ivill al'ways bo 
difficult to got m this way many men possossmg tho required qualifications, and 
we aie confident that such an expedient "wall bo found m tho long run very 
uneconomical If Government accept tho general pohoy of an extension of 
irrigation woiks on tho hues which 'W'o propose, there is no reason to 
apprehend that any immediate expansion of the permanent strength of tho 
department will be followed 'watlun a few years by contraotion, and the conse- 
quent ends of blocked promotion and forced retirements It must always be 
lemembered that iingation works when completed cannot he left to themselves , 
and that if they are to he kept m a state of efficiency, a large staff of engmeers 
will always he requued for their subsequent maintenance and management 
This IS a mattei which has such an impoitant bearmg not only on the future 
recruitment and oigamzation of the Puhho Works Department, hut also on fho 
successful development of all irrigation woiks, whether cxistmg now or to bo 
constructed m the future, that we think it nght to consider the subject at some 
length. 

299. Different systems qf management — DiSerences m local conditions and 
other causes have led to the adoption of three distinct systems foi the mamten- 
anoe and management of irrigation works in Inifia. In Madras, where 
inigation had from tune mimemonal been practised on a large scale from 
mi^erless tanks which weie managed and repaued by the ■nllagors themselves, 
Government inteiferenoe m irrigation works was confined to the assessment of 
the revenue, and to ocoasioiial assistance fiom the Piibhc Works Department 
m carrymg out special lepairs or improvements of the woiks The necessity for 
the engineer’s mtorfeience ■was exceptional The ■voUagers concerned kept their 
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tanks in order and tlie rovonuo officer decided wliat lands sliould bear a higher 
assessment on account of their water advantages We see no other way, to tins 
day, of oontrolhng the numberless small irrigation works of Madras It was 
not unnatural that, when the canal systems wore instituted m the deltas, the 
management which was adopted should have followed the same general hues 
It has, however, been found necessary on these canals to entrust the Pubhe 
Works officer with a large share of the management He has, it is true, no 
connection mth the work of assessment, or with the mternal distribution of the 
supply which is passed into each watoi-courso Under the Madras system of 
fii^g a consohdated wet assessment on all lands entitled to irrigation, this is 
less necessary than elsewhere But the distribution of the supply between the 
various branches and distnbutanes of the canal system is entuely in the hands 
of the canal officer ; he fixes the size of the outlets or slmces at the head of 
each village water-course, icgulatcs the quantity of water to be passed through 
each, and decides how long each should run , and he considers all apphcations for 
water for lands not previously inigated, and these are not accepted until he has 
certified that a supply is available In all other respects, however, the adminis- 
tration of the canals is in the hands of the district officers, who make all the 
assessments on crops migated on dry lands, deal with all apphcations for remis- 
sion, and make necessary alteiations in ihe revenue assessments when new lands 
aie brought under irrigation The areas actually imgated aie generally 
measured and recorded m the village accounts, although they do not form the 
actual basis of assessment It should be added, however, that the Pubhe Works 
officer, even in the great deltas, has many other matters to attend to besides the 
management of the canals Pubhe buildings and roads aie all under his charge, 
and ho serves under two Chief Engmeeis 

300. In Northein India Government irrigation works on any large scale are 
a modern institution The perenmal canals carried water to tracts m which 
irrigation was hitherto unknown, and it followed, naturally, to charge for the 
water a fixed rate qmte distmct from the land revenue assessment Just as 
naturally it followed to entrust the distribution of the water and the whole work 
of assessmg the water rate to the engineers, who must m any case be employed 
to look after the mamtonance of the canals The canal officers form a distinct 
branch of the local Pubhe Works Department, which is under the control of 
the Chief Engmeer and Secretary to Government for Imgation , and they are 
employed exclusively on the cons^ction, management, and development of the 
canals The present practice was strongly advocated as long ago as 1867 by 
Colonel (now General) Sir R Straohey E, E , and has been adopted generally on 
aU large irrigation works m the Punjab, in the Umted Provmces, and m Bengal 
It may not have been foreseen at the time, but we have no doubt that the effect of 
imposing on the imgation officer the duty of superyising the assessments and 
the internal distribution of the water-supply has been to brmg him into 
a closer and kindher touch with the cultivators, and to give him a more detailed 
knowledge of then vrants than would have been possible m Northern India 
under any other system of management 

801. The practice followed in the Bombay Presidency is intermediate between 
those in Northern India and Madras In the Bombay Deccan and in Gujerat 
the first class irrigation works (on which water rates aie generally levied as in 
Northern India) are managed entirely by the Pubhe Works officers , but the 
second class works (on which there is umally a wet or consolidated assessment) 
are, as regards revenue management, under the control of the Civil officers, the 
Pubhe Works officers, however, undertaking aU necessary repairs The works 
are less numerous and im]iortant than those m Madras , but in two districts, 
Poona and Khandesh, special irrigation divisions have been formed, the officers 
in which devote their tune exclusively to the imgation works m the distnct, 
and have nothing to do with other pubhe works The importance of specializ- 
ing the management of imgation works is thus recogmzed. In Smd the canal 
officers are responsible for all pubhe works m then? districts , but except m 
Karachi the canals are the piinapal works under their charge, and they devote 
much attention to them The charges for irrigation are m the form of a water 
rate on the aiea imgated m each crop , but they are technically land revenue, and 



102 


llio .Kst'ssinonK mill roinksioiin ru'f' nn<l<' hy tlio Civil fiffioi'r- In flu*, rc-ip-^nt 
llio piaolido (IiITom froni Hint in Nornifrii Iinli i, mul Hi<’ c-ni'il oflld/ r liavt* 
not lilt! nthnnlni^ti of Inuni,' liioii';lif nt«ln^<'ly itil'i loiifli vvilli flid irriiriton a', 
would 1)0 llic i'n *'0 if Hit'v w'cio rtNjKiiiHiliIo for llif work of nn-soviinfuit 

,‘{02 Wo liiiv’o no do art' lo nrojifr" ntufornnlv in flio ‘<^‘tt<'ni of r'ln il 
nmnngoinont, wlnoli h'ls no dmilif ad/iplivl iH''lf In omdi jmiv inoo f/i lo*nl (vni- 
dilion‘t nnd rof|uironiPnH Wo rogard it <if Oi.'i’nti(i1 mipoHnni o, Iiowovit, lint 
llio (li>tfi dull ion of llio supply in nil Inigo irrigation works slionld lu* oloi< h and 
continuously conliollod liv o\porl irrigation oflitt rs, wlio should h'* rofjiurrd 
to Keep as sf ru I an atcouni of tlio disposition of ovorv cuhir ffxA of wafor 
ontormg Ihoir ( ninis as tlio} Koep of llio oish winch tliov dnw frf/in the Cnv- 
oriununt troasuiy It is onlv hv so doing that tluw (“in loeiliro a w.istorul i 
pondituro, or prevoni nn unoipml or inolTi otivo distnhulion of fin supplv Wt 
have had (n idonoo flint in Madnis tlio c iiml ofTio* h ivo navor las'n nhh', amid 
the press of otlu r diitios, In dovofc the iiiiv' and atlontion to this S 7 ihjoo| which 
its inipoi lance domnnds, nnd thov linvn not In on in fh'* liahil of systoimtii-allv 
gauging and rooording the wipplios ontoring or nlilircd in (h<' diffi n'nt sections 
of Ihc cnnnl systom If this In' the (“isr*, wo think fh if fhoislnhlishmonfs should 
1)0 strongfhonod to thoovlont ntacs'sirv to onsnn n more ooniplcfo and ofTcxtivo 
oonli-ol over flic distnlmlion 'Jhis is oarfam to n-sulf in nn inorcasc m the 
ofTioieno} and I'nrnings of llio works winch will far nioro than nnko tip for tin 
slight incTe,vs() in flin (osf of cst ihlishnn nt The oaiinl olln “r should .il<o he 
rogiikuh apprized of all npplio it toils for ronnsHion of nvuuio on account of 
Hooding, or of the insuflloK'no^ or irrognlarif) of tin snpjdj, in time to give him 
an o[)portunifv of in(|ntring into fho < ironmsIanocM and f iking the nc< es-virv 
measures to prevent thoir n ourronoc Tho 'rungahhadri pnijccU, and the m w 
woikswluch wohavo ircommondod in tlio Itonilmy Uorenn. wilhwhcnconiph t'd, 
require, oven moro than tlio oxistuig works m tlio Pivun Irrigation District, a 
spccialirc'd or expert niamgc'inonf It is not onlv lint supplies winch Jnvo 
hocn stored at an enormous cost will havo to he nmod over great distances to 
the tracts to he protect! d, hut aUo tint the distrihution will have to he atrangixl 
to meet a demand of a verv uncertain and nncluatmg- clnncter, winch will 
have to ho carefully Mudicd and fosteri'd hy expert otTiccaN who will he free to 
devote a great deal of tinu* and attention to tlicsnhjecf As-trongcsfahlishracnt 
wall always he required for the mnintounncn ami development of works of tins 
class 


son jVs rcganls xV'orlhcm India and Bengal, w e certninlj do not recommend 
any change in the existing svstom of niaingcmoiit Wo fullv rccognire the im 
portauoo of phcing tlio largo and important irrjgnfion vrorks in those provinces 
under a scpanito stall of irrigation ofheers vv ho should not only as engineers ho 
capable of designing, constructing, nnd maintaining the works, hut who should 
also ho trained m rev enuo management, and devote all their energies to the 
improvement of the distribution and to the intoresfs of the cultivator We 
tlunk that tlic moic closclv Ihcj me coimcctal with the work of assessment nnd 
icmissions, nnd with the sotllcmout of all questions connected with the internal 
distiibution of watoi within Ihc villages on vvlucli a reference is nccessarv to 
oxtcinal authorit}', the more piogrcssivc and sv nipnthctic will he the n(lmi- 
mstration. 

304 It IS, we uio aw aie, somotimc« contended that the engineer should contme 
lumselftoliisowTi work, that of construction , nnd that the distribution of water, 
the settlement of disputes among imgatoi-s, tlie assessment ol water-rates, nnd the 
disposal of claims foi icmissioiis, arc not jiiopcily an engmccr’s work at all, and 
would he hottei earned out hy icv^onuc officers and then subordinates, whose 
traimng fits them foi such questions of adminisli-ation We do not dispute that 
an offioci who has been able to pass into the Indian Cml Service, will be able to 
master the knowdedge ncocssaiy to diiect the distnbution of camil watci But, 
in the lust place, his ordinary duties as a district officci leave liim little time for 
such work, which must in practice bo delegated to his subordmatc’s , ui the 
second, an officer who may have been able to devote his time and attention to the 
subject IS vciy likely to ho moved to another distnct whoic there arc no canals, 
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and to lie succeeded by anotlier who cannot interest himself in the matter , and m 
the tlurd, the sei vices of the engmeer cannot he dispensed with altogether, for 
he will still ho required to inspect frequently all cliannels, and to attend to the 
maintenanee of the woihs 

305 If therefore a choice must he made hetween calling on the district officers 
to aoqiure the special knowledge inquired for the effective management of a large 
canal, or requn’ing the canal officers to leain the duties of a revenue officer 
to the extent that may ho necessary foi the purposes of canal admmistiation, 
we should ho disposed on these giounds alone, and tor the sake of secunng con- 
tinuity in canal management, to prefer the latter alternative But there is 
another reason to wluch wo attach even greater importance The successful 
manager of a lai’gc canal division, the %deal imgation officer, should he some- 
tlimg move than either engineer or levenue officer He is constantly inspect- 
mg evciy part of the system, looking after both his pubhc works subordinates 
on the canal works and hanks, and his revenue estahhshment m the fields and 
villages, and liearmg all the petitions and complaints of the cultivators Being 
thus in daily touch with the canal staff and the ciiltivatoi’s, he is always on 
the alert to propose improvements lu the distribution of water and m all 
matters of management , his mam concern hemg to get the most he can out of the 
availahle supply, not only by localizing waste from Government channels 
or village water-courses, hut also by constant adaptation of the distribution to the 
icquirements of the moment or of the locahty It may well he doubted 
whether any of the impiovoments m distnhution which have been made in the 
Northern India canals, would have been proposed if the canal officers had been 
lesponsible only for the maintenance of the works Under a dual contiolit would 
have been no one’s business to imtiate them 

306 Importance of providing an adequate permanent staf — "We trust 
therefore that the groat importance of proviffing an adequate staff of engineers 
for the maintenance and management of the larger irrigation works may bo 
steadily borne m mmd whenever the revision of the establishment scale is under 
consideration , and tliat it may not be supposed that temporary establishments 
only are required, which can be discharged or reduced as works are brought to 
completion Canal management is a special subject, and is as important a part 
of the duties of the Public TTorks Department as canal constmction , and, we 
may add, success m the design and construction of new works depends to a 
great extent on the experience gamed m the management of those which have 
been completed 

307 Service on canals impopidar — ^We think it om’ duty to call attention 
to what has been dwelt on by the two members of our Commission who formerly 
served m the Imgation branch They state that when they jomed it many 
years ago it was the most populai branch of the Pubhc Works Department 
m Northern India, and consequently commanded the services of the most com- 
petent engineers Now tins is aU changed Engineeis are reluctant to entei 
the canal service, and anxious to leave it The consequence of which must be 
to lower the standard of canal engmeere It would be a misfortune if this 
bmnoh should become permanently and generally unpopular It is easier to 
point out the danger than to suggest the means of preventing it, but it may be 
sufficient to grant local allowances on a hberal scale to the meumbents of charges 
which involve much isolation or discomfort Some system of this kind has 
already been mtroduced m Smd and m the Punjab 



Chapter XI.-HYDRAULIC AND AGEICULTDRAL EXPERIMENTS. 

308. Necessity for systematio experiments — In the course of our investi- 
gations we have been struek with the small amount of attention which 
appears to have been given by the Depai’tments of Agriculture and Pubho 
Works to matters connected with the apphcation of water to cultivated crops 
At present most of the information which can be had on these points has to be 
taken from papers pubhshed by the Agricultural Bureau m America It is 
true that on the larger canals m Northern India careful and rehahle records are 
m am tamed of the quantities of water passed mto each mam distributary, and 
these are compared with the areas actually irngated But such observations 
relate to a large area — that irrigated from the whole distributary — m which 
many different kmds of crops may be growing simultaneously, and to a 
period of time which, at its shortest, is the period occupied by a smgle water- 
mg, although the periods of different watermgs may also often overlap m such a 
large area More detailed, hut isolated, observations have no doubt been occa- 
sionally taken for some specific purpose, or on the imtiation of some zealous 
mdividual officers , but they have not been taken systematically or continuously , 
nor have any great number of observations been scientifically collected m such 
a way as to render them of much permanent value The canal officer also 
has neither the time nor the opportunity, even when he has the training or the 
inchnation, for much specialized observation of this kmd. 

309 Now that the Grovemment of India has engaged the services of an 
expert Director-General of Agricultui’e, and that several provinces have experts 
as Deputy Dneotors under the head of the provmcial Agricultural Department, 
we consider it extiemely desirable that expert mquiry should he directed to 
these important matters, which are so intimately connected with the develop- 
ment of irrigation 

310 In the first place, a full record should be hept of the quantities of 
water, of the number and intervals of watonngs, and of the methods and 
expense of the various processes employed or lequired in the irrigation of all 
cl^es of crops for which water is taken on Government farms By the study 
of this mformation alone much valuable knowledge will he obtainable regard- 
mg the most effective and econonucal mode of distiibuting and applying water 
But more than this is required Systematio experiments should be made, and 
earned on continuously for a senes of years, with the object of solving the 
numerous problems which anse m connection with the distnbution and apphoa- 
tion of water to the land 

311 Distribution of water —In illustration of om’ meaning we may men- 
tion that m the cultivation of certain crops, more particularly of nee and sugar- 
cane, there are many mdioations that the methods ordinarily adopted for distri- 
buting water may he exceedingly wasteful Thus, in the chapter on Bombay, we 
have referred with approval to experiments as to the comparative quantily of 
water required for cane when it is supphed at short and regular mtervals, instead 
of, as at present, by heavy flushings at long and irregular mtervals The con- 
clusion at present suggested is that, imder the former method, at least equal, if 
not superior, crops can be grown , and if this fact he mcontestahly established, it 
may he possible to exercise a large and valuable economy m the water supplied 
to existing areas and to set it free for other land urgently m need of it Experi- 
ments hke these wiU be of great value to irrigation officers in framing and 
correcting their schemes for the permanent distnMtion of canal water. 

312 Agam, the demand on the supphes passed down the Sone Canals in 
Bengal depends entirely upon the requirements at a critical period m the autumn, 
known as the hathia The period is at present estimated at about a fortnight. 
The quantities of water required from the canal depend on the rainfall durmg 
or shortly precedmg this period And when the f^ is senously deficient, as in 
the year 1899-1900, the water passing down the canal is found to be barely 
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sujB&cient for 290,000 acres of rice land But the canal is capable of discharging 
foi a much longer penodthe quantity of "vrater required for the autumn flushing, 
and it IS not unlikely that theflushmgs taken dui’mg thepeiaod, as noiv limited, 
are heavier than necessary An mvestigation as to the exact quantities of 
Avater required at this time, and the possibility of lengthenmg the period of distn- 
hution, might result m demonstrating that the volume of rrater required for 
each acre is less than is generally supposed ; or that the periods durmg which 
water is given may he made shorter , or that the critical penod, during which 
it must he given m order to save the crop, is longer than is now assumed. The 
conclusive ^abhshment of any one of these propositions will render possible the 
extension of irrigation m this tract by many thousand acres, to the great 
advantage ahke of the revenues of the canal, and of the people who are urgent 
in their demand for the water 

313 Similarly, on the Cauvery system m Madras, heavy flushings are - 
taken by those cultivators who can get the first pull at the canal water, to the 
detriment of their neighbours lower down It is worth inquiring whether they 
would suffer by some cm’tailment, and a safe conclusion can only be reached by 
careful experiment j^gam, on the Penvar Canal there is the question of the 
possibrhty of successfully mismg two crops withm the nine months during which 
an aimual supply is now available This might weU he made the subject of 
special experiment. 

314 The seepage of water m long water-com’ses is another question which 
could he studied by the Agncultural Department with great advantage Every 
drop of water taken on the Government farms or experimental plots, ought to 
be carefully measmed and accounted for, and the quantities of water required 
for the efficient irrigation of a given crop, when conducted from a given pomt 
by means of unpuddled or puddled channels, should be accurately measured and 
contrasted 

316 Iniroduohon of neio crops — As an example of an experiment to test 
the adaptabihty of irngation to conditions which at first seem unpromismg, wo 
may mention our suggestion that noe should he cultivated experimentaUy by 
the Agricultural Department in vanons sods, mcludmg the mar, or black 
cotton soil, undei the Betwa Canal This experiment will serve the double 
purpose of demonstratmg whether for nee cultivation the water could he pro- 
fitably utihzed for the irrigation of soil which is at present regarded as refractory, 
and whether any use can he made of the large volumes of unstored water which 
can he passed down the canal durmg the hliarif season ; or whether the useful- 
ness of the canal must he almost wholly measured, as at present, by the supplies 
which it can give m the dry or rahi season, and for which dependence must he 
placed whoUy on storage 

* 316 Application of water to the soil — Under this head would faff experi- 

ments in the modes of leadmg the water over the fields, and of prepanng the 
land to iGceive it On this subject some ideas were placed before us by 
Mr Kashirao Jadliava, an officer of the Baroda State, who has been experiment- 
ing on a system of furrow-irngation for the watermg of crops in black soil 
'IMs IS no doubt a question of considerable importance on which experiments on 
similar fines may he made with advantage 

317 Eor ascertaining the minimum quantities of water with which any 
crop can he successfully irrigated, as well as for the determination of the com- 
parative cost of lift and flow irrigation, crops should he freely cultivated on the 
experimental farms by means of weU-irrigation, and a careful record kept of all 
details with reference to the quantities of water used, the time in which it 
was delivered, the number and frequency of watermgs for the different crops, 
the kind and quantity of manure, ^o various crops which can he raised with 
the best chances of profit, and so forth 

318. Application of icater to certain crops — Lastly, expenments should 
he made as to the value of irrigation for crops which are usually grown 
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!$20 Jri'tuntwn ftml iittnfalt — hnsth, on nil t xjKnnicntnl irritmtifiii jilotfl, 
till) (junntities of wntoi tnUfii for \nrio>K onip'', Ixitli in nrs of nbiinilnnt ntitl of 
‘ihort ramfull, tind thn olfocL of irriiiitum on th" jnM of tho crQp=», m tin 
(HtTcrcnt oliu'v^es of jn in, slinnld lin circfulU ircorvlnl 

!121 Plan of opci(ttiou!> — All olnv'.cs of I'tjunmt'ol slnmld lii* rontmuonx 
lUifl iniiintninwl for n •'Oiies of je in 'I’o ninki tium < ITi ( tun it auII lit 
fjorj flint thn jilnim of n\)n nmnnt ‘.liould lin dmiui np in coiisult'ition In tlio 
cxiiorfb of tlui Agncultnnil nml I’lililto Works Dniurtiin nti It Mill nW) proli- 
nliij be nd\i«^nl)lu to folloM tin* oMuiiple rn( I'litli *-et m tin* CVntnl I*ro\ tnnis., 
and proMilo n coiisidt'mblo imnibor of fiirnis or t-xpi nnn ntnl plots in difTnrviU 
p.uts of oath pio\ inco , and parlnulaih on tlm lands irriiritid from tin bin^T 
Govenuaont Morks, ui thn mana^nmnnl of mIucIi tlintpu'stioiH ttjlm iiui-sti^ntwl 
Mill principally arise These fnrnm or plots ointlit to he norkitl h\ the Auncnl* 
tural Ucpartniont In addition, end»**nonrs ina\ also he made to indure intflli- 
gent landoMnors and onltualors to Mork sonieof tln'ir Iandini«jii lint's hid down 
for tlicm hj the experts The ntsults vi obtained Mill in sonu) instances 
proio aalunhle, both in tlicinschcs and as clieoks uiion the results ohtainial on 
the Go\ eminent farms and plots Jtnt, for ••omo time to come, the ohu f reliance 
anil linac to he placed on results obtained from the oajarinn nts conducted by 
GoTorament agouoy. 

322 In conclusion, mc (hsm* to express the emphatic opinion that if 
experimental icscnrcli of (lie kind Mliioh mo projKiso is to ho of real use, it must 
ho under the superaision, m eaora case, of a trained oxjH'rt pronnoial olhccr 
under the general guulanoe of the IIircotor-Gcncral of Agriculture The otliccr 
in question must haa'o the assistance also of thoroughlj aicll-traincd, skilful, and 
trustavortliy subordinates Such suhoiaUnatas are not aUs aj s cas\ to obtain 
and until they are found, it, anil ho desirable to restrict the oxpenmonts to select* 
localities, and to extend them gradunll) as men become aa ailahlc 

323 The execution of an elTcotiao scheme of oxjionmcnt anil lequirc a not 
inconsiderable outlay, and some time iiiusl elapse heforo full icsults arc reaped 

^ from the proposed inquiries But ave cntorlam no doubt that in tlio end the 
outlay anil he more than recouped by oxtcusions of irrigation, economy in the 
use of avator, and a general impiovonient in the irrigation roa cnuc. 
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Section I —'WORKS CARRIED OUT DURING THE RECENT ^ 

EAAIINE 

324 E%penditnre on various classes oftoorls — Tlie foUoTnng table gives 
an approximate idea of the distribution of the expenditure, exclusive of special 
estabhsbment cliaiges, incurred on lelief works in those provinces of British 
India in which famine labour was employed on any considemble scale durmg 
the famine of 1899-1900 The figmes are not complete, as they do not 
include expenchtuie incmTcd subsequently to that foi which we have obtained 
the details , and we are unable to vouch ior the correctness of the classification 
in all cases, especially in the case of village tanks and irrigation works 
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FXPENDITDRE IV I.AKHS 

OP RUPEES 



Bo1IB4T 

Pod jab 

Central 

ProdncM 

Berar 

Ajmer 

Menrora 

ToyiL 1 

Gojertt 

PKcan 

- 

KoadsiHid wd metalling 

800 

12807 

4 42 

112 84 

64-76 

18 00 

32608 

Rnilnnys 

300 

2 47 

186 

9 62 

1460 


3146 

Villngo tanks 

60 00 

G46 

27 61 

14 07 

9 76 


107 78 

Imgation works 

25 00 

77 10 

5 97 

23 23 


1100 

142 80 

Slisccllancons 


0 02 

0-45 

6 89 



6 36 

Total 

86 00 

21411 

40-21 

166 66 

79 09 

29 00 

613 97 


325 Hoad^ and collechon of metal — It will be seen that, except in the 
Punjab and Gujemt, a very highpiopoition of the total expenditure was incurred 
on loads and road-metaUiug "We feai that, generally spealong, the iitihiy of this 
n oidc was not gieat, except wheie the new roads have been or are hkely to be com- 
pleted, 01 where the stores of metalhng provided are hkely to be utilized within 
a/reasonable penod In Bombay the need for more roads is not urgent The 
railways are already fau’ly provid^ with feedem, and the District Boards have 
not the funds for the effective mamtenance of more There are, however, parts 
of the country, for mstance Khandesh, where additional roads are hkely to be 

, of use But the rehef work done on those which were taken up has not left 
them in an efficient condition To make them of value m the rainy season a 
great deal of expensive bridge and oross-dramage work wfil have to be done, for 
which probably the funds of the District Board are msufficient The saUie 
remarks probably apply to the Cential Provmces, wheie over a crore of rupees 
had been spent on this class of work durmg the famine of 1896-97 -But in 
all provmces the greatei part of the expenditure recorded under this head 
appears to have been inomTed m the coUeotion of road-metalhng rather than m 
the construction of new roads This expenditure was, it is to be feared, even 
less useful than that on the construction of new roads In many instances 
the traffic did not really requue a metaUed road The expense of spreadmg 
the metal is generally more than the Distnot Boaids could undertake, and the 
mamtenance of Die road, which particularly m such a. country as ^Gujerat 'would 
be very costly, is far beyond their resources 

326 Batltoays — The total expenditure on imlways amounted to nearly 
31^ lakhs, to which may be added 20 lakhs which we are informed was spent 

- on" railway woiks m the "F- ajputana States The utility of this work must 
depend on the prospect ' of the railways hemg completed- within a reasonable 
-time. 'On this pomt we have taken no evidence, hut the Government of- India 
PAfiT I. - r ? 
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will be able to fomi an opinion o£ tbo extent to wbioli tbe work done is likely 
to be utilized, and of its aotual value When the construction of a railway has 
been actually decided on, relief labour may bo very usefully employed on it, 
but it 18 to be feared that milways wiU never afford employment to more than 
a very small proportion of the numbers requiring relief during severe or wide- 
spread famine. 

327 Village tanks. — The expenditure on village tanks was vciy laigc, 
particularly in the Punjab and in Gujorat Wo lefei elsewhere (II, 74)* to the 
Punjab works of this class, which, like the great tank at Proach, or the large 
tanks which formed one of the principal forms of relief work in Bihar in 
the famine of 1896-97, appear to have boon undertaken more on account of 
their suitability as a’means of cmploymg rchef labour than m consideration of 
them aotual utihty, which is infimtosimally small when compared with the 
expenditure incurred on them The principal value of such works is in conserv- 
ing a water-supply for cattle, but m the Central Pi evinces appreciable use can 
be made of them for irngation purposes. QTus must be true also of many of 
the tanks in Gujerat, for it is always difficult to draw the hne between viUage 
tanks used only for drmkmg purposes and for wateiang cattle, and those which 
have some value as a means of irrigation We have, however, pomted out 
(n, 139) that a much smaller share of the expenditure in Gujerat appears to 
have been devoted to irrigation tanks than might have been possible. 

328 Irrigation works —Of the irrigation works actually earned out, one 
in the Punjab and many m the Central Provmces are likely to prove useful 
The same may be said of some of the woiks m the Ahmadnagar and Sholapur 
distncts , but the utihty of those m the former wdl depend on the early con- 
struction of the great storage work on the Pravara nvei (Maladevi) which we 
have recommended The majonty of the Bombay irrigation rehef works are, 
however, tanks without any storage supply situated m tracts of hght and 
precarious rainfall , and although m years of oidmary rainfall they cannot fail 
to be useful, then utihty as real famine protective works is more doubtful, 
even if they are eventually completed Some are too large to make it worth 
while to mour the heavy expenditure required foi completion , and even if 
another famine occurs at no distant interval, it is doubted whether any consider- 
able proportion of the work will ever be carried out by rehef labour 

329 Oeneral utility of the works. — On the whole, then, it is impossible to 
say that the utihty of the works executed durmg the recent famine is great 
The prmoipal reasons for failure to execute useful works are first, that, m the 
absence of fully considered and detailed programmes of work, it was impossible 
to fix on works, which would be at once useM and properly a^pted to the em- 
ployment of relief labour , and, secondly, that condifaons do not admit of pro- 
viding works of utihty for more than a him ted section of the population 

380. Oompletton of unfinished works — Our recommendations relatmg to 
the completion or de^te abandonment of uncompleted works will be found m 
our Provincial Chapters. These recommendations are confined to works of irri- 
gation We beheve that a special report m respect of railway works has 
' already been submitted to Government, and we did not regard it as withm our 
province to mquire partioularly mto the merits of other works We think, how- 
ever, that the case of all other uncompleted famme works, the usefulness of which 
depends on their being completed, should be carefuUy examined by the Local 
Governments ; ivnd that no delay ^ould be allowed to occur m the completion of 
those which can, at moderate expense, be made useful to the country. In the 
case of partially made roads, where the resources of District Boards are sufficient 
for the purpose, the Boards should he urged to undertake them completion , and, 
where the utihty of any road would justify such a course, the Local Government 
might consider the advisabihty of makmg some grant-m-aid to the Board 

331. And here we think it desirable to observe that, m deciding whether 
it IS advisable to complete any revenue-eammg work which has been begun by 
rehef labour, the previous expenditure on such labour should be left altogether 
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out of account. Por llmt cxponditurc must 1)C rcjjavded as havjng been inevit- 
able, apart allogollicr from comuloralions of utility, and as having been incurred 
on wbatmer uorb was dremod at Ibe time to have been most likel,v to prove 
useful. Ihus, if the total uipital cost of .any uork at ordinaiy rates bo ten lakhs, 
and five lakhs’ north of irork liad been done by iclicf labour, and supposing that 
it Tvere considered ivorth nhilo for protcctnc purposes to complete the nork if it 
paid 2 per cent on its capital cost, then, rouglily spc.aking, a net return of 
Its 10,000, amounting to 2 per cent on fi\e lakhs, -would justify the completion 
of the -work IVc do not, b\ this recommendation, mean to run counter to the 
principle laid down by the ramiiic Commission of 189S in p.aragraph 111 of its 
Koiwrl, ■where it is s,aid that, in reckoning ho-w far a -wroik p.ajs its capital cost, 
the full expenditure on the work at onlinaia' rates should be taken into account 
The prinu pie here suggested is to serve as the ciitcnon of the desirability of 
completing the ivork, not as a measure of its remuncrativcncss. 


Section- II —EXISTING PllOGRA^IMES 

332 Qttaniifv and nltltlv of proposed xcorl^ —'We have exanuned the 
progr.ammcs in oieia proiincc -which -we hai c lasitcd, AVc generally fmd them 
complete .as to the proMsioii of sutTicicnt quantities of -work for such proportion 
of the population .is is likclj to be affected In sei ere famine Thc-woikspro- 
■vided in existing programmes are, how Cl cr, frequently of douhtfiil utility In 
Uonibay and !Mndns tliei arc practic.nll\ confined to the construction, impinve- 
nient, and repair of roads, and the accumulation of road-metal, watli a certain 
number of dams and tanks of problematical laluc for irrigation purposes In 
the Punjab and in Bihar the pnncipal works arc the large viilage tanks to 
which we haic .already referred In the Central Provinces about dO per cent of 
the proposed works arc designed for irngation, .JO per cent arc railways, less 
than 30 jicr cent, consist of roads and road-metalling, .ind about 10 per cent aro 
xiUago t.anks. The propondcr.ancc of imgation works and the small proportion 
of raad-works in the progr.ammc an* satisfactorv when considered with reference 
to the actual distribution of cxiionditiiro on relief woiks m the fammes of 1896- 
97 .md 1890-1900. It is claimed that most of the works in this programme arc 
of a useful character, but the degree of utihti likely to be attamed must foi the 
present be regarded as uncertain, as many of the works have been hurriedly 
selected 

333 The fact that so many of the works included in the programmes of all 
pronnccs arc of questionable or icrj small utilify, is not the fault of those who 
haic framed them There is, m most tracts, a limit to the mimher of useful 
works which am bo devised ; and the diQicultics in selecting them are every- 
where formid.ablo In the first place, it is not always easy to determine what 
kind of work is likcl} to prove the most useful in any localitv Eor instance, 
in deciding on a w ork of ii ngation, the soil, agrioullural conditions, and the 
rainfall of the tract, wall haic to ho carefully considered, with many other fac- 
tors In the next place, the selection of woiks which aro not only useful, but 
also well-adapted foi the employment and organization of famine labour, is 
exceedingly dilhoult In most places there are few obviously useful lai^e 
works winch, cicn if the} can be partly executed In fanune labour, will not 
rcqmrc for thoir completion hears' expenditure on skilled labour, mateiial 
and land compensation. And it is by no means easi to form a judgment before- 
liaud ns to whether the expenditure on completion will ho justified or not In the 
case of local works suoh as metalled roads, however useful thev may be, there is 
always the doubt whether their subsequent upkeep may not prove too heavy a 
burden on the locality . 

331. Inadequate provision of village tcorls — Another defect to which we 
liavo to draw attention is the small pro-vision for villago works in the pro- 
grammes of all provmces except Bengal and the United Pro-vinces, and the nature 
of the works proposed both in those provmoos and elsewhere TTe aic somewhat 
surprised at the small numboi of village works m the programmes of the Central 
Provinces, and, in particular, at the omission of field embankments, some 
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of which ^^ovo mmlc with ooii'ndornhlc fiuccc'w durni" llic Iri'it ffimino. But licrc, 
ns olsowhoiG, llio pio^mmmo of villn^o woiKs other tlmo those to he consti acted 
by tlie ai'onoy of ilio J’uhbo IVorkH Dcjiailment, is lery scanty and incomplete 
]t limy ho said that^ almost without ovcoption, tlie only kind of villac'e -uQik pro- 
posed IS the onlai’gomont of the ovistin'' s'lllagc tanks or the eoastniction of a ne^ 
itauk for -a ateiing cattle, ole Ttisnotclcnr wlicthoi it is intended that these uoiks 
shall ho earned out hy dop/utmontal or civil ngenov, Init fliny do not appear io 
1)0 works of the kind eontomplated in paragraph 12 of thoBcpoit of the I’amine 
Commission of 1901, the constnu’tion of v Inch may he enh listed to local and 
giatiutous unofneial agency. They have been hroiight on the programmes not 
so much on account of then uitunsic merit .as uorks foi pifunoting the uell- 
hoing of the villago community or affording it any ical jiiotcotion in seasons of 
di-ougbt, as because they arc uoiks on whicli milage labour can bo conveniently 
employed Wo do not sav that all Ihcso works are of no utility In some cas&s 
they may bo well woith constructing, but w’c fear that most of them liaie been 
included in the pingrammcs more for the sake of completing them by entering 
as many centres of employment as possible, than on account of the intrinsic 
utility of the w'orks lliomsclvcs. 


SEC'i'iON III— PBEPABATION OF PROGRAMMUS 

335 Melaitvc importance of ^mblto and village works — We liavo now to 
discuss the mode in which piogiwmmcs should “ ho pioparcd, rcMscd, and main- 
tained ” wuth the object of “ ensuring the apphcatiou of relief labour, ns far as 
possible, to wwlvs which Imio a real protective value,” and of indicating liow, m 
every provinco, the “ ariangcmonts for meeting famine, and for the employ- 
ment of local labour, may ho in so adi’anccd a state that operations may com- 
monco as part of a continuous programme, wnthont the dissipation of force oi 
tbe delays resulting from hastily prcpaicd and often imperfect sohemes ” 'Jlio 
Famine Commission of 1901 referred by anticipation to tlie duty wluch these 
instructions hai o imposed on us, when they lomarkcd that they w ere not required 
by then instructions to considci in all its aspects the imjiorfant question of the 
place to ho assigned to public and village woiks, icspcctnoly, m the sohorac of 
famine relief, inasmuoli ns the utility of the works constructed during the recent 
famine had been reserved foi separate mquirj 

33G In dealing wuth this question w c must rcfoi at the outset to tu o con- 
siderations, each of wdiich atfocts tho pioposals to ho made foi the preparation 
and mamtonance of programmes of rebef works Tlie first of these is the fact 
that we have aliondy lecommendod a very extensive piugramme of pioteotive 
tinagation woiks, to he constructed as rapidly as may he praoticablo in many of 
4;be tracts that are most liable to rf amine , and also expenditure on a considerable 
scale in aU exposed districts, to bo incurred m encouraging and stimulating the 
construction of private irrigation works Tho second consideration is the fact 
that tbe Pamine Commission of 1901 have somewhat sti enviously advocated that 
greater rebance be placed in future on viRago works as a means of employing 
relief labour tban has been tbe praoiaoc m recent fammes We luive no hesita- 
tion m endorsing generally the aemarks on this subject which are contained in 
paragraphs 64 to 60 of their Report , but we obsoiwo that, although the Commis- 
Sion were an favour of employing rohof labour moio extensively tban formerly 
on village works, they reabzed as olcarly as tbe Commission of 1898 that rebance 
-could not be placed solely on village works They remaiked — 

' But, rwhile in favour of village works as the backbone of the relief system in a district 
where a suftioient number of them can be found, we are not sure that there are many snob 
districts , and we consider that, even in such distnote, it will always be necessaty to have some 
suitable large public works in addition, not only as an alternative, but also as a safeguard. 

837 We fully lecognize tbe great value of village works as a means of 
affording employment for relief labonrera of certain classes or in ceitam oiionm- 
* stances , Tint we must at the same time < mphatically expiess the conviction wbioh 
was shared by tbe Commissions of 1898 and 1901 that in any seveie, extensive, 
or long continued famine, rebance cannot be plaeed on village works alone , and 
,fbat In most districts pnbbo works must really form the backbone ofiebef 
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o]}crahons Tt is tinncocssnry, iiowovor, to oonsidcv the rolatirc merits of the tWo 
systems, for tlie olaims of eaeli to adoption aie not antagomstie or exelusive. 
There is room foi hotli, and tlio one is a useful and neecssal^ supplement to the 
other The only real question foi consideration is the jiropoition ivhich one 
may most com onicntlv hear to the other This must he regulated according 
to oircumstanccs , hut tlic rulm" oircuinstanccs upon which, as pomtedouthy the 
Conniiissioii of IMOl, the linal decision mil laigcly depend, arc “the utihty or ' 
otherwise of the public works, and thcsutncionoyoi otherwise of programmes for 
A illage works in particular districts ” We would add, howevei, in respect of 
Milage works, that icgard should ho paid not only to the numbers entered in the 
piogmmnics, hut also to their utilih , and espeenUy to their a aluo foi protective 
purposes Our aicav is that for both classes of Avoiks there should be definite 
standards bv aaIiicIi to appraise their utihty, and tliat futuie programmes of 
relief works should be jiropaicd with reference to these standards 

33S Bmploymcul of rcUef labour on proposed trugatton toorls — As 
regards public work>5, the most obAiously useful are those Avluch liave boep 
forniallA s^metioncd, and arc in actual progress at the time that famine is 
declared , promded, of coui'sc, that they aio located sufficiently near to tlie dis- 
trecsed area and oflor Aiork of a kind aaIucIi can be caiTicd out by famme labour 
'J licsc conditions arc most likely to be fulfilled on the large protective Avorks, 
the construction of w Inch has been rccominendwl in Chaptci IV of this report. 
If that programme is accepted and worked up to, it may. fairly bo hoped that m- 
the CA ent of a rcciiiTcncc of famine Aiithm the nc\t fifteen or twenty years,' 
there a\i11 he a number of ivorksin actual progress m many different (hstnets 
Avliioh will be capable of affording cmploi ment to all the labourers Avho can be 
attmeted to them 'Ihc real difficulty, cion in seasons of famme, avtII not be to 
proAido enough work for the aAailable labour, but to find enough labour for the 
w ork to be done 

330 "We desire, however, to make an impoidant iccommcndation in regard 
to Avorks of tlus kind Although they amII afford an invaluable means of 
emidoymcnt for ctTcctnc labour, we deprecate any attempt bemg made to utihze 
them for the employment of any labour that is not moderately effectiA’'e Eoth 
the qmhty and the rate of progress on such works is certam to bo impeded if 
the AA ork IS earned out under w hat are known as famine conditions, and is 
crowded AVith thicc times as many labourers as can bo usofullv employed, from 
none of Ailiom can moio than a small fixed task be taken tbmk that, even 
after famine is declared, an attempt should be made to cairy out the work by the 
usual departmental method, that is by petty contract, for as long as possible, 
in the cortaint} that it Anil aflord attiactivc employment to large numbers of 
the able-bodied laliourci's who would otherwise bo (hiven to the ordinary famine 
relief AVorks If it is found that something moio than this is necessary m order 
to draAV to the wnrks aU the fairly' effective labom* that might be employed on 
them, and for which useful employment m some foim must be provided, we 
would recommend that oeitain sections of the work be reserved for rehef labour 
to be drawn fiom the Anllages w ithm a oertam radius , and that m these sections 
the sy'stem of family piece-work, Avithout any maximum limit of task or Avage, 
should bo mtioduoed "We aio awaie that the system of piece-work, AVithout 
any maximum hmit to task or wage, although noticed Avitii guarded approval 
by the Tamine Commission of 1898 {vide paragiuphs 212 and 461 of their 
Beport), finds no place m the ‘New Code’ system advocated m paragraph 80 
of the Bepoit of the Commission of 1901, m which a maximum limit to daily 
earnings is contemplated Eut the objection to an unlimited wage has httle 
force in the case of Tcvonuc-eammg and protective w'orks of this class, which 
it IS m the public intciest to complete in a thoroughly efficient manner as 
quickly as possible Government amU got full value for all the money paid , 
and if the labourers arc able to earn more than the normal famine m axi m um 
wage, some of the differ cncc, at any rate, aviII go to the support of dbpendants 
and others who must otherwuse be provided for by Government The qiroblem 
of finding smtable AuUago works for those who cannot attend the pubho works 
Avill be much simplified , and high wages, if well-earned, Avillgiveencom’agement 
to the people and, when well-earned, a^ prevent much of the demoralization 
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wMch is almost inoTitable on tho ordinary famine relief works On tbese Works 
good work and rapid progress will be the mam consideration, to which their 
usefulness, as affording a means of employment to distressed labour, wiU bo 
subsidiary. These arguments may be held to apply to other pubho works m 
actual progress at the time that famine is immment , but with less force if they 
are not of a protective character, or if the quantity of work which they can 
supply IS much belpw the probable demand for employment 

340 Wcyi'hs sanctioned on their merits — Next m order of utility are those 
works for which regular estimates have been sanctioned on their merits by 
competent authority, for execution as soon as funds may be available, but on which 
work has not been actually commenced In the case of a protective irngation 
work, the sanctioning authority would be the Government of India or the 
Secretary of State, as the case may be If the estimate is for a provincial pubhc 
work, the sanctiomng authority wiU bo the Local Government Jh both cases 
the execution of the works accordmg to carefully prepared plans and estimates, 
wiU have been decided on, irrespective of the demand for employment for 
rehef labour , and it may be assumed that, if the work is begun but not com- 
pleted by famme labour, it wiU certainly be completed within a reasonable tune 
after the closure of the rehef works "We see no reason why piece-work, with 
no restriction as to maximum task or wage, should not be adopt^ also on works 
of this kmd , but the case for it hero is not so strong as on works actually in pro- 
gress at the time famme is declared. It should be left to the Local Govern- 
ment or i'amine Commissioner to decide in aU these oases whether the New Code 
system or unlimited pieoe-work should be adopted. 

341 TJsqfvl works reserved for famine — The next class will he public 
works for which detailed estimates have been sanctioned by competent autho- 
nty, as useful works to be executed m time of famine, and which are likely to 
be completed by rehef labour , or the completion of which, otherwise than by 
rehef labour, mil not mvolve an expenditure that there may be any difficulty 
m providing for Estimates for new roads will fall under this class, if the roads 
can be completed dunhg the famine, or at a moderate cost after its close, to 
such an extent as to be utihzed as a commumcation Estimates for collecting " 
metal for use on existing metalled roads, or for any- other purpose on which 

it can he utihzed mthm a reasonable time, will also be mduded , but if the 
metal is to be collected for laying on an unmetaUed road which is never 
hkdy to be metalled, or which the district could not afford to maintain as a 
method road, the estimate wiU not fall under this head. , 

342- Useful milage works — The next head will molude all sanctioned 
estimates for village works which may be certified by competent auHbonty as 
havmg a real agn^tural or protective value, such as field terraces or embank- 
ments, the clearance or improvement of existing imgation tanks, and the 
construction of new tanks where suitable sites can be found 

343 Order of eligibility — Works in which these conditions are not ful- 
filled wfil come next , and we may then place all possible kinds of rehef work 
in the foUomng oider of ehgibihty — an order m which eligibility will depend 
not merely on tho actual usefulness of the work when completed, but also on the 
prospect of its ever being completed No rehef labour can be more useless than 
that expended on a work which, however useful, if eventually completed, will 
probably remam as a famine foUy, incomplete for ever 

(a) Works of the kmd referred to m paragraph 338. 


( 5 ) 

Do. 

do. 

do 

340. 

(0) 

Do. 

do 

do 

341 

(d) 

Do. 

do 

do 

342 


(c) Proposed works of class (c) or (d) for which detailed estimates have 
not been sanctioned 

(/) Village works of httle or no protective value, but on which rehef 
labour may be employed, if necessary, under departmental agency. 
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{g) AH proposed public TTorks, wliotlior protective or not, which, although, 
not altogether destitute of utility if completed, cannot possibly 
be comiilcted by famine laboui, or which cannot be rendered of 
any use without committing Government to very heavy expendi- 
ture in addition to whatever may be spent on famine labour. 

814. Sancltoucd and emergency programmes — ^The district programmes 
should then consist of tuo parts Part A would compris* all works falling 
luulei heads {a) to (d) and "would be a sanctioned progmmme , and Part B, com- 
prising all other projioscd works, would be an emergency programme All works 
inoliidcd m Part A would be regularly sanctioned works of utility, which would 
ccrfainlv he completed cither during or soon after the farmne Part B would 
Comprise imsanotioncd works of doiihlful utility, or tlieutihty of which depended 
on tlicir completion, wliioli would also bo doubtful Behef laboui would not 
ordinarily be employed on uorks m Part B as long as employment could he 
alTordcd on u orks m Part A ; but "u orks under head (e) oi (g) m Part B would, 
from time to lime, he transfoiTcd. to Part A, as soon as the regular sanction of 
competent nuthorif j had been ohtamed for them. 

315. Special cdalUshmcnt required for preparation of programmes — There 
IS anothci distinction between these tuo parts of a district pi ogramme of works to 
be constructed by departmental agency which will explain our reason for propos- 
ing to niamtam them separatelj Pai-t B can be compilod, ns at present, "without 
much difiiculti by the ordinary local establishment , but the compilalion of Part 
A will often involve hc.avj expenditure on the maintenance of a special establish- 
ment, whoso dutv it "unll he to pi eparc for sanction as many detailed estimates 
as possible of all works falling under heads (a) to (d). There can be little doubt 
that the utility of the work earned out by relief labour in recent famines would 
ha\ c been vcr.\ much greater than it w as, if the labour had been employed on 
works of which the detailed estimates had all been considered and sanctioned" 
beforehand The point on which wc wish to insist is that time and money are 
required for the preparation of au cffectn c programme of relief works, such as 
w 0 propose for Part A. Tins, in many cases, cannot ho framed "without a special 
expert agency for the jircparation of detailed pro 3 ects of public w orks, and foi the 
selection of sites, preparation of standard designs, and detailed estimates for 
village w oiks of the Knud referred to m paragraph 3‘J;2 The cost of such an 
agency mav seem unncccssarilv high when famme is not impendmg, but we 
observe that, during the famine of 1890-1900, no less than 300 lakhs weie spent 
in the Bombay Presidency on rehef labour, and money "wiU not be thrown away 
^\ hich is spent on adequate preparations foi exponditui’o on such a scale as this 

810 In the case of State irrigation works, such a special estabhshment "will 
be at hand, if oui recommendations rcgaiding the construction of new works are 
accepted ; and w e have only to point out here that it "will not suffice merely to 
keep investigation of such w orks slightly ahead of construction. Tlius, supposmg 
that it IS considered ad\ isablo that not more than two new pro]ects should be in 
aolual progress simultaneously m the Bombay Deccan, it will not be sufficient to 
investigate only one other scheme, so that its construction may he taken up as 
one or other of the two works in progress approaches completion This is not' 
what w'c contemplate We hope indeed that it may he possible to start one or 
two largo protective works as soonas detailed estimates have been sanctioned. 
But w 0 desire that every possible piojeot for the utilization of the rainfall of the 
Ghats on the plains of the Deccan should also bo investigated, if not simultaneously 
at any rate in rapid succession , and that each should be submitted, for the pro"vi- 
sional 01 admimstrahve sanction, on its merits, of the authority competent to 
sanction, -without roferonce to the date on which it may be proposed, m the 
absence of famine, to commence work There are many advantages in thus com- 
pleting as soon as possible the investigation of the whole scheme of protection ; 
but not the least of these is that it will be possible to employ relief labour m any 
part of the tract concerned, with a certainty that the work on which it "wiU -be 
employed will be ultimately completed Similarlv in the Central Pro-vinces, it 
will probably not be expedient, at any rate for the present, to undertake the 
actual construction simultaneously of more than five or six of the works whiob. 

Part I Q 
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we liavG pi*oposod‘, but there are hundreds of such worhs to ho carried out, each 
of wluoli Wl involve a good deal of investigation Wo should hire to see detailed 
estimates for all of those completed as soon as possible and submitted for the 
oiders of the authority who could, in the ordinal y ooui’so, have power to sanction 
them That authority would consider them on their merits and would pass oiders, 
either re]ectmg them finally as of doubtful utility or too costlv, oi sanctioning 
them as works t6 ho proceeded with at once, or as soon ns funds could lie conve- 
niently provided, or whenever work was required for the employment of relief 
labour. In the first case, the work would remain in Part B, or the emergenoy 
programme, under the head (g ) , in the others, it would ho at once placed in 
Part A, uhdor the head (o), (6), or (o), ns the case might he 

i 

34i7 As regards other public works and village works of tho kind refoiTod 
to in paragraph 342, the work of pioparation may, in some cases, ho entrusted to 
the special estahhshraont employed in connection with the protective projects, 
and in others ho carried out by tho ordinary Public Works establishment of 
the distuct, winch should, however, he sticngthened when necessarj' for the 
purpose Poi the village woiks something more than this may often ho required > 
The Puhho Works Department may often ho able to make useful suggestions 
as to Bites, etc , hut its main duty will ho to propaic stundaifi plans, specifications, 
and detailed estimates of cost, foi suoh works as mav ho proposed or approved by 
the Oivil ofldoars It may, therefore, sometimes ho advisable to nppomt spcoinl 
revenue officers, who could piospect for works of this class, and do other work in 
oonneotion with the enoouragoment of pm ate woiks of ngncultni’al improve- 
ment by means of iakatii loans or of the grants-in-aid which we have iccom- 
mended elsewhere 

348. lianoUoiied programme to he limited to actual requirements — But, 
although the work of piepaiing Part A of tho programmes may he costly, it wiU 
he possible to limit its extent However questionable mav he the utility of 
some of the works entered in the existing programmes, we have, as already stated, 
generally found them complete as to the provision of sufficient quantities of work 
for the numbers likely to requu'o employment even m a severe famme In 
some provmces the provision made is actually in excess of requirements, e g , 
in Madins Where 20 per cent of the population has been provided for in every 
district, and m the Umted Provinces where provision has been made for 30 per 
cept In some programmes provision has been made for districts of which the 
liahihty to famme is exti emely i emote It seems hardly necessary to make detailed 
and elaborate provision, or to pieparo at oonsidBrahle cost such fullv thought- 
out programmes as we propose, for districts which have escaped scot-free from 
famine during the last forty years , or for a much groatei proportion of the 
pOpulatipn of other distnote than that for which it has been necessary to provide 
employment during the lecent severe fammes It is for this reason that'we 
propose to divide the programmes mto two parts In all districts, works wliieh 
fulfil the required conditions will he entered m Part A, as soon as they have been 
formally sanctioned by competent authority , and, m all, the greater the number 
of, suoh woiks that can be so included the betlei But we propose that no 
special efforts, involving consideiahle expenditure, should be made to include m 
that Part a greater number of works than will he required to provide employ- 
ment for such atproportion of the population as is hkely, so far as can he judged 
by past expeiienoe, to oome on to the works. It may he urged that, if this 
principle he followed, there may he some danger of famme overtaking unpre- 
pared diatrictSwhioh have been regarded as immune, as has actually happened 
recently in the case of Gujerat But for the few distnots of that kmd which 
remain, and for possible hut remote contmgencies in other districts, pro- 
grammep prepared as at present, which correspond with Part B of onr pro- 
grammes, should suffice It is, indeed, exceedingly doubtful whether, at any: 
moderate cost ox with much ultimate utihty, thoroughly efficient programmes 
could be prepared foi anybut what we may caU true famine distnots These 
should be fir^ taken up m order of urgency, and when the wants of that propor- • 
tiCn, of their population which is certain to require rehef are fully supphed, the 
expediency of faking special measures for perfecting the programmes of-othei 
districts can be cDnsiderra. Our pomt is that estaJilishment, time,^ -and money,. 

A J 
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nn’ rofliiu'cd fnr (lio pwinrafiNui of rcnlJy cifoolivc ]iio^'raninus of relief A\orl\s; 
nml llml i( is lliorefore in'i’esvii-j to ilisoriniJiinfo iiefwcj'n reqiiironicnfs 'wliioli 
nr.' oIiMous or miniediafo, nml IIiom* Mliirli nre iinpi'olinlile oi reniolo 

’{ 10 7’r oiirantuir of'tt’hiqr tcorJ s — Tlu' inxii^nmuiK's ■« hicli o Imve ooiiKi- 
dori'd nre lIitKo of Ui(' I’ul.lu' "Works irtniiMit, for vorks irliicli a\i 11 in Die 
inmu Ik' rune d out lo doi>'irlmi*nl'»l n^'encx. T< is nos-sihle (liaf, in tlio nctiwl 
strv'*-s of fmnino, snnn of tlie Mllnu't* Morks included in tluin inav inoix} con- 
■\enienlh lie entru'-ted to Cn il airi'iioc, ns Mas Die csiso in ]3ongal and other 
imuinri"^ in rx’imU famines ]Ui(, as vc liaie alreadi pointed out, they do 
noi include Mllt"i' Avorks with mImcIi the Puhlic Woiks J)cpai'tmcnt ■will 
cvrtninh leae no ts.nts’m, and which c:in onh he earned out hy Ci\il or Local 
unoflin il a"i')ua We Inne ])n)poM'd to include some aiorks of this Lind under 
head (</) of futim* ]>roerinunf s, Inu tlie\ will onh he worLs m regard to which 
some nd\ic.’ or iis>.ivtaiua' fiami the ruldic A3 orks ofrita’isSuac he icqmred If 
(he jKiluw of tindinireinphu nieiit forreln f IaI)oureis« in (Ik* nei"hhourhoo<lof (heir 
lioim s is (o h(* de\elojMal to theutincwt iheia> must he pro\ idcd man} small a illago 
uorks, whetlu r classed ns aided or un uded m addition to those mIucIi ha%c been 
at'ualh entcnil in the priSM’id prosrnmines AAedonot (liiiiL it ncce-ssar}' or 
ixin\t nil lit to enter works of this kind, uith which the dojiartment a\ill lune no 
eonci ni, in tin dejvtrnneiital jmvrimnus,. hut the imjKirlancc of maintaining 
pne:riiunies of somi kind for such works should not he oicrlookcd It mac he 
m tessarv , as we hace aln' id\ suir^ns.(« d, to sti',>ni;then temjionirih (he distiict 
s‘afr, until an e\tenstc e proircaninie of Useful callage ccorks has hceii ohtamed , 
or if mac he possjhle to dec isc arringrineids undei cclmli such a progninimc 
mac hi forthcsimiiig on the In-st wanuugs of famine AVi'incafe iiKeiilion to the 
subnet, hut are nn-ihle to suggi-sf the most suilalilo pioeialure, uhich enJI jirob- 
nhlc ill pi ad C( rc much on lord conditions 

drdi iiitirhotitd iiroi/Ktini/K (ohefuyl vtitncd —It oui ideal progiummo 
c\( ix' c'ompli i< d, distn‘ss4 d 1 diour ccould he lir-l mnidoci d, after famine had hcon 
decliinal, on works iii I’nrt A. falling under the heads (a) to (d) The onlei of 
titihtc ccould he iiidicxiled he fla'M* lett.Ts . nlfhougli in pniotico it ccould be im- 
jKJssihle to follow it 111 op( luiig ccorks, jw regard ccould hace to he jnul to many 
other toiisideniiions JJut nil works laiteied in this part ccouldheccoiksof iitilit^i, 
although of a care mg degna* and luic one miglif he undertaken with some 
cainfuh nee that it would not he left uutmislied II requiR'raents could not he 
nut from I’art A, ccorks included in I’arf H ccould lie opened, iireferciice being 
gnen (o those uiuha IieuK (r) and (./"), ccoiks under head (q) being opened only 
ns a last ri.“souree AA'.* nre inclined to think that ccorks of tlus kind should 
luuer he ojM'ned ccithout the express vuiclion of the Local Gocciauucut, if their 
eomjilelion, otheiccisc than he relief labour, cc ill me ole o a chaige of moie than 
In e lakhs or s^nue other suitable limit IJut if iinignimmes arc prepared ns wo 
propose, and eontmuous efforts aie made to eomjilete delnilccl estimates for pro- 
teclne ccorks in the distucts most exposed to famine, and to place them on the 
list of sanctioned jnujects, cce liopi' that il mac nocci he ncccssarj' to employ 
labour on large jirojeets which mac nccer he sinetioned, and the details and cost 
of cchich hace not been ccorkcd out 

tJGl f//c main roiihidci'afioii — AA^ith jii’o^iammes systematically 

ninnit allied, its p^)])(^ed, thci-o sliould he little ditlicnltc in determining the firo- 
liorfion cchich cillago should hau to imhlio woiks 'I ho principal consideration, 
cclnch ccill justife a pn-pondemnee of (he formoi in anylocalitc, is their siqicnor 
utility In many cases this will ho found incontcstahlc Thoio aic, mdeed, 
mane* pirts of the country in cchich the only woik cchich ccill give any measure 
of protection, is the field cmhankniont, or small cilhigc tank which can ho used 
foi irrigation In others, there is nothing hot toi than the icpair of tanks, oven 
lij m(*aas of silt oloannicc, cchich, although extiomcly ox.pciisivc in relation to 
the results obtained, is adnumhly adapted to the cmplojmont of lohef labour, 
and IS tlioroughly clfeotivc as far as it goes "Whoicno othci foim of comimr- 
ahlj useful ccork exists, cco should not hesitate to recommend almost exclusive 
rclmnoo upon such callage evorks ns these TJicic is no reason to suppose that 
the fhfiicultics of supcrcasiou cvnll piovo altogcthci lusurmoimtahlo, and it is 
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bettor to tolerate some laxity of supomsion, than to acquiesce in tbe perfor- 
mance of useless •work. 

362 Lastly, wo think that, in considering the prospective utihty of any 
woik, regard should not bo had solely to pubhe utiUty , and that, in preference to 
works of doubtful or of no public utility, works hkely to bo useful to proprietors 
or cultivators of land should bo freely undertaken. In many leases moans may 
bo contrived to obtain, sooner or later, some ictum to the State for the outlay 
thus undertaken. But even whore this is impossible, it will bo better to do n ork 
which results in impiovemeut and protection of the land, than work which has 
little or no beneficial result beyond the provision of a labour test for able-bodied 
persons in need of relief. 





CHAPTER Xm-SUMMARY AND CONOLDSION. 

363 Introductory — In tlio preceding cliaptors xve have endearonred to 
desenbo tlio present state and tlio extent of UTigation in India, its use and value 
in increasing llic produce of the land and in affording protection against famine, 
the scope that stiff, remains for its future expansion, noth by public and private 
•vrorbs, and the limitations to such expansion 'wlncb are imposed by physical 
and financial oonsidci-ations Wo have considered tbe financial results ivbicli 
have been attained on all existing State iiTigation ivorbs , and we have estimated 
tbe financial burden wbicb oui programme for tbe construction of new works 
may impose upon tbe State In tbe Piovincial Obapteis (Part 11) these matters 
are agam considered in gieater detail for each of tbe Provmces and Native 
States wluob u ore visited by us, and some particulars are given of tbe character 
and utility of the works on which robef labour has been employed during recent 
famines, and of those which have been ontcied m the latest programmes of 
famine rohof norks In the remaining chapters u e have discussed, m their rela- 
tion to our main proposals for the extension of pubhc and private imgation 
works, several subsidiary questions, such as the possibihty of utihzing artesian 
sources of supply ; the classification and finanemg of State irngation works ; 
the provision of the additional cstabhshment required for their construction and 
subsequent mamtcnanco , the methods of chaigmg for canal water ; the value of 
agricultural experiments in connection with practical irngation , and the future 
preparation and maintenance of programmes of fam i ne rehef works We now 
propose to summanzo our prmcipal recommendations on these pomts, and to make 
a few additional icmarks and suggestions which have been reserved for this 
concluding portion of our report We shall, in the first place, refer to our pro- 
posals for works of a certain magmtude, which, for our purpose, may be roughly 
indicated by the condition that the cost is not likely to be less than 26 lakhs 

Large Irrigation Works. 

354; JPtinjab —In the Pun 3 ab we found a complete scheme known as 
the Lower Ban Doab, wluch had been fuUy wpiked out and submitted to the 
Government of India foi sanction. We proposed, with great leluotance, the 
postponement of this important scheme until an alternative scheme for irrigating 
the same tract by means of a canal fiom the Chenab, to be earned across the 
valley of the Ravi, could be fui-ther exammed If this bold alternative scheme 
be feasible, it will bo much more expensive than that hitherto proposed, but its 
protective value will be much greater, audit will probably be no less remunera- 
tive If earned out, it will be second m importance to no other irngation work 
in the Province We have heard with satisfaction that the reconnaissance, 
‘which has been lately undertaken, indicates that this grand pro 3 ect, which will 
involve the diversion of part of the cold-weather supply of the Jhelum nver mto 
- the Chenab, and possibly also the conversion of the Wular Lake mto a reservoir 
for the storage of the head waters of the Jhelum, is regarded as feasible , although 
the probable cost has yet to be estimated We have recommended that, if the 
origmal scheme be adopted, a supplementary project should be prepared for the 
immediate construction of one or more additional weirs across the Sutlej, and 
for linkin g up all the inimdation canals on both banks, or m Bntuh. and 
Bahawalpor territory, and connecting them with new mam canals to take off 
from above the works proposed. If tiie alternative scheme be adopted, this sup- 
plementary project will not be urgently or immediately necessary, as there will 
be no mterierence with existmg conditions on the Sutlej river; its execution at 
some future time should, however, be contemplated, as it is only by these means 
that the available supphes of the Sutlej can ever be fully utdized A third 
large project is the great Sind-Sagar scheme, m respect of which we have re- 
commended, as a prehminary and tentative measure, the construction of a small 
canal, with its head at or near Bhakkar, for the irrigation of that portion of the 
Doab which can be commanded by such a work 

366 Stnd , — We have recommended a contmuance of the present policy of 
extendmg and developing to the utmost the existmg mundation canals m Sind, 
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ftnd w.o iindoi stand that, l)y this moans, tlio irugntcd area may bo morcasod by 
at loast 400,000 aoros AVo aio nnablo to vct^ominond tbo ooustruotion of a por- 
manont worn across tbo Lidus as long as so mtioli can bo done for tbo ovlcnsion 
of irrigation by loss boroio, and loss difboult and costly measures. But tlio even- 
tual constiaiotion of snob n ■work sbould bo contemplated , tbo data loquii'od for 
tbo preparation of tbo project sbould bo collootcd , and in preparing all sebemos 
for now works tbo possibility of a ivcir being coiistruotcd at some futuic time 
sbould bo kept in mind, 

S66 Gujorat , — In Qujorat wo baie rcoommonded that an attempt bo 
made to find suitable sites foi storage works on tbo Snbarmnti, Alabi, and Nor- 
budda rivors, oitbor in Bntisb territory oi m tbo adjacent Native States If 
suoli sites oaii bo found, wo tbink that canals may, n itb advantage, bo constructed 
from tbeso rivors for tbe protection of parts of Abniodabad and ICniiu, and ,of 
sueb tracts in Native States as can bo coianiaiidod Wo also recommend a rc- 
oousidoration of tbo Taptl pioioct, if it bo found that an area of nee cultivation 
can bo robed on wbiob will be suQioicnt to rondov tlio canal moderately 
romunomtivc 

357 Bombay Deccan — Our pimcipal and most imjiortant rocomnicnd.itions 
lor laigo works have boon made for tbe protcotion of tlio Decoan districts m tbe 
Bombay and j\tndias Prcsidcnoics For tbo foinior we pioposo that tbo catob- 
mout areas oi all tbo livers vliiob doiivo tbcir supplies fi’om tbe unfailing ramfaU 
of tbo Wostcin Gbats should bo cmofully exauuned, witb a view to tbo con- 
stniction of as many lai go storage rcsci voii*s as possible, and of tbe works necessary 
for carrying tbo supply into those tracts in nbicb iingation is most urgently 
needed, we bavo oxamiiicd and icoommondod tno sebemes of tbis kincl*— tbp 
Obankapur and iMaladovi projects, tbe plans and estimates for wlncli bad been 
bud bofoio us. Investigations, wbiob bavc been put in liaud on our recomniciKla- 
tions, arc also in progress in connection witli proposals for tbo construction of 
storage works on tbo Gujauni and Gbataprabba liver's, wbicb will feed tbe 
proposed Nira (right bank) and GoKak Canals We have bad an opportunity 
ot scebig the uosults of tbo surveys for tbo fomor of these works, on which we 
baw3 commobted in Part II, paragi'apbs 177 and 178 Tbeso investigations 
sbould bo continued until overj'' rivci basin lias been ovba'UstivOly examined, 
and wo hope tliat many other projects may bo proposed Tbo works will *bc 
imi’}' costly and iim'omuncrativo, but they iviU give protection to many tracts 
Which are more "urgently m need of it than any other part of India. 

358 Madi'as — Boi tbo Deccan districts ol Madi’as wo Lave loeommonded 
that ilnmedidto stops bo taken to impiovo and extend the Kurnodl Cuddapab 
Cabal, and to make a complete investigation of the Tungabbadi'a project, wbicb', 
if carlicd out, will he one of tbo hugest and costliest irrigation works in India, 
Tbo Woi‘k IS hardly likely" to jirovo lOmuuoi'ativo, b\it wo hope that a'not-rovonuO 
may bo lobcd on ivbiob will suffice to justify its eonstruotiou as a valuable 
famine protective Work 

, ) 

359 Otboi large works wbiolL have been iiroposed m Madras are storage 
reservoirs on tbo, Oauvory and liistna rivers It is hoped that it, may be pos- 
sible to sanction both of these woiks, or at loast tbo former, on their merits us 
works wbiob are lilcoly to bo productive , but both sebemos ivill bavo a protoe- 
tivo value wbiob will justify sanction being accorded to them, oven if there are 
doubts as to their proving frffiy lomunorativc 

It V 1 

360 Bengal — Wo bavo proposed that a. soliomo for a laige storage work 
mid canal on tire Karamnassa rivoi,. to imgato tbo Bbabua Silb-dimsion in tbo 
Sbababad di^tnct, be investigated , imd wo recommend its construction if it can 
be nlitioipatcd to yiCld a return equal to that of tbo Sono Canals . W o have nlso 
considered tbe proposed Bagmati Canal for tbo irrigation' of a lai-ge area m tiro 
Muzaffaiqim' distnot , but do not roeonimoud its prosecution, at luiy rate until 
sprue experience bnS booujgamCd on a smaller and less oxponsive woi'k, Sueb as 
tboHamla project in Dai'bbaiiga, of tbe extent toiwbicb the cultivators initboso 
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Northern Bihar districts arc likely to avail themselves of facilities for irrigation, 
and the amounts -which they will be willing to pay for them ' 

361 United Pi otincc<i —Iw regard to the United Provinces, we have 
strongly recommended the construction of the Nen Canal which will protect the 
greater part of the Banda distiict m Bimdelkhand — a distnot winch suifered so 
severely from famine m 1896-97 "We have not been able to recommend the 
great Sai'dah Canal pi’ 03 ect, to which roforoiiLO was made m'the Repoits of the 
Famine Commissions of 1880 and 1898, as the greater part of the tract com- 
manded is not in urgent need of canal in igation, to Ihe introduction of which 
both the landownoi'S and the most cvpcnenced local revenue officers ate 
strongly opposed , but we think that a smaller woik might be contemplated for 
the imgation of poitions of Hardoi and adjommg distnots, where protective 
irrigation IS ui'gently needed TVe have also suggested the^possibility of divert- 
ing some of the Sardah watei into the Ganges above Narora, so as to set free a 
portion qf the supply in the Upper Ganges Some of this may beutihzed in the 
extension of irrigation in Biinor andBiiaaon, and the balance be diverted, part to 
the Agra Canal via tlic Uindan nvci, and part mto the Eastern Jumna Canal 
below Saharanpur If tins scheme is feasible, it will be possible to allot to the 
‘Western Jumna Canal a muoh larger share of the cold-weather supply of the 
river Jumna , and tliis extra supply will be of the ^eatest possible value, as 
affording a means for the extension of inigation in those portions of the 
unprotected tracts in the Hissai and Rohtak districts which can be brought under 
command 

SilALL STATi IbBIGATION ‘'J'OKES 

362 Field for construction of small icorls — We have now summarized all 
our recommendations m respect of large iragation projects likely to cost more 
thou 25 Inblis each There is, however, a wide field for the construction of 
woiks of a humbler class, the majonty of which will probably not cost more 
than ten lahhs each, while some may cost even less than one lakh There is a 
great deal to bo said in favour of such woiks 9 hey afford piotection to many 
tracts vhioh cannot be brought withimthe scope of larger and more ambitious 
schemes , they mvolve much less financial risl. , and, on most of them, woik can 
lie staitcd foi the puipose of employing relief labour, -uath some assurance that 
the works are hkely to lie complete, as their completion will not entail very 
heavy charges on tlie State 

863 Pemnnerativp works — These smaller woiks aie of two classes , some 
may be lecommended as likely to be directly remunerative apart from their 
protective value, while oUieis may be proposed on then protective merits alone 
Foremost among the former class inay be placed all extensions pf existing works, 
the cost of which is chargeable to the open capital account Such extensions 
are, for ob-Nuous reasons, almost always cei tarn to be highly lemimerative, and 
tliero has hitherto been little difficulty in obtainmg money for them construction 
when they arc extensions of works wluch have been classed as, and have actually 
fulfilled the conditions of, pioductive inigation works In the case of other 
works, such as the inundation canals in the Punjab and 6md, there are at 
present difficulties m obtainmg funds which we should like to see removed In 
manv provinces also, such as Jfndias and the Punjab, there is room for the con- 
struction of new works, of smaller size than those winch have geneiaily been 
sanctioned as productive or protective, the construction of which has been 
prevented by the fact that the cost was chargeable against general revenues 

Smalt ^corks in Central Provinces and elsewhere — ^There are other 
small works which ate never likely to be directly remunera-tive, but which wo 
have no hesitation m I'ecommendmg, as we have recommended many majoV 
work's, on the ground that they afford the only means of pro-nding protection 
against brought to'tracts that are* greatly m want of it Foremost among these 
we tVouM place the works which we have proposed 5n the nce-growmg mstricts 
of: the Central Pro-vinces But we hope that many works of the same kind may 
be possible mother tracts, such as aie to be found in Giijerat, Berar,^ Chota 
Nagpur^ and Bunddtehand •; and Uiat the programmes of famine relief works 
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may before long inclnde a great number of these "^orks after sites have been 
carefully selected, and estimates haVo been prepared in all necessary detail. 
Almost aU the -worlcs urhioh ive have rccomoiended in the Rajputana and 
Katluaiyar States will probably be small works, costing less than 25 lakhs each, 
with varying degrees of productiveness , but it is possible that one or two larger 
works may be proposed. 

365. Worlcs fonohich cajyital accounts are not Jeept — ^'I'be works, which 
we have hitherto been considering, are works of suflioiont size bnd importance to 
]U8tify the maintenance of capital and revenue aceounts, or generally those 
which wiU cost not less than Its 50,000 We have, however, also advocated a 
more hberal expenditure on the smaller works for which no capital accounts are 
mamtained, but foi the upkeep of which Government has undertaken the 
responsibility 

PnivATK InniGATioN Works 

366 Great importance of private toorhs . — We have next to consider the 
scope which exists for the o^onsion of iiTigation by means of private woiks. 
We desire, in the first place, to repeat that this question is undoubtedly of at 
least equal importance to that of extension by means of State works We have 
shown that, out of a gross area of Ms milhon acres annually irrigated m British 
India, no less than 25^ milhons, er 58 per cent , are irrigated by private works* 
If we eliminate Sind, where theieis practically no scope for private works, the 
proportion becomes 60 per cent. In view of these figures, we cannot avoid the 
conclusion that as great an mciease may be effected m the area under protection 
by assistmg and stimulating the development of private works as by constructing 
new State works. Not that-we advocate one to the exclusion of the other , both 
are equally necessary and each must be regarded as the complement of the other. 
The question of developing private irngation works is, however, one which 
presents many difficulties Care must be taken that assistance is not given in 
such a manner as to discourage all individual effort, by which so much has been 
done in the past and much more may be done in the future We have expressed 
our views at some length m Chapters V and VI, and the recommendations 
which we have ventured to make may be thus summarized — 

(i) A development of the present system of faJeavi advances for agncul- 
tural improvements, and, among other measures, a lengthemng of the tune 
to be allowed for repayment of the loans, and a reduction m the rate of interest 

(u) Grants-m-aid, in tracts in which the people have become impoverished 
by famine, to those who have the wih but not the means to undeifake works of 
improvement 

(hi) More definite assurances, where these are neoessaiy, of permanent or 
long-term exemption from enhancement of assessment on account of agiacultural 
improvements 

(iv) The more extensive employment of lelief labour on agnoultural works, 
even when these will benefit only private individuals who wtH pay nothing in 
return for them , and the systematic molusion of such works in the programmes 
of famme rehef works 

367 Expenditure involved — Proposals (i) and (ii) wdl entail heavy ex- 
penditure, but aU or almost aU of that inouiied under (i) will be ultimately 
reoovemble, and will involve no actual charge on the State if the rate of mtereA 
is not fixed unduly low If the advances and grants-m-aid are judiciously dis- 
tnbuted, the monev wifi, be well spent, and the only limit which we would pro- 
pose to expenditure, is that which this condition imposes We fully recognize 
that progress in private improvements, to be healthy, must be gradual, and that 
it Will be unwise to force the pace , although we think that it might be quickened 
if many of the existing obstacles were removed, and if greater facilities were 
offered to those who are williag to take advantage of them Ajb to cost, we have 
proposed a programme of State irrigation works which, if earned out, Will, within 
the next twen'ty years, effect an mcrease of about 6^ milhon acres in the area 
annually irrigated and entail, when the Works have been completed, an annual 
charge on the State of 74 lakhs, siffiject to whatever reduction in the future^ cost 
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of famine may be attributable to tbe woiks It is not possible to estimate, 
with any approach to aconraoy, tbe additional protection that mill be afforded 
in tbe same peiiod by extensions of private irrigation morks, but practically the 
only burden imposed upon tbe State by these morts mU be that due to the 
grants-m-aid for mbicb me have suggested an annual provision of 17 lakhs 
Even if regard be had only to such extensions as may be due to these grants, the 
net cost to the State mill be much smaller, relatively to the area ungated, 
than m the case of protective State morks 


Artesian Wells and Subsoil Water Survey 

368 Artesian and mb-artesian loafers —The general geological conditions 
of India, and the results attamed by the utihzation of art^an maters m other 
countiies mheie the conditions am moie favourable, render it certam that the 
area mhich can be migated from these sources must almays be comparatively 
insignificant We have, homever, recommended that experimental bormgs 
should be made m any tract hable to femme, m mhich the conditions may 
appear exceptionally favorunble for artesian action There is more hope of 
obtaining useful results by connectmg the ordmary meUs mith sub-artesian 
sources of supply, from mhich the matei rises above the level of the surround- 
ing ground-mater, although the hydrostatic pressure is not sufficient to force it 
to the surface We have lecomm ended that, m suitable locahties, assistance 
should he given to the people m makmg bormgs foi the purpose of tapping 
these supphes, and that the results should be systematicaUv recorded in a 
subsoil mater survey 


Programmes of Relief Works 

369 Detailed estimates essential for irrigation loorks — The actual cost to 
the State of the irrigation morks, pubhc and pnvate, mhich me propose, mill bo 
considerably reduced if rehef labour can be employed on them mhioh mould 
otherwise be employed on morks of more doubtful utility An ideal programlne 
mould comprise only morks of a protective character, and a fern other public 
morks mhich it may be proposed to carry out, femme oi no femme If our 
proposals for the extension of pubhc and pnvate imgation morks are generally 
accepted, the detailed estimates for these morks rnill form the backbone of the 
programmes of pubhc and vdlage morks It is on this account necessary that 
the preparation of detailed estimates for nem morks should be a long may ahead 
of actual construction We hope, mdeed, that many of the morks mhich me 
propose may be not only begun, but completed before femme occuis, and that, 
mstead of providmg the means, they may actually prevent the necessity for the 
employment of rehef labour But, whatever morks may from time to time 
be put m hand, me recommend that detailed estimates should be prepared 
for all morks of the kmd recommended, mhich can be proposed m a district , 
until all have been submitted, sanctioned, and reserved foi execution m 
due course or mhenever it may be necessarv to find employment for rehef labour 
It IB true that, in some cases, this mav involve a recastmg of a pro3ect mhen it is 
put m hand some years after the ongmal sanction, and also that it entads some 
immediate extra expendituie on establishment, but effective programmes of 
famine moiks cannot be prepared without cost, and in no other may can any 
scheme for the extension of protective ungation morks be made to fit in w ith 
an effective programme of femme lehef morks 

370 We are not mdeed sangume enough to suppose that thcic mill almai'; 
be on hand a sufficient number of approvei piuiects for the exten'^ion of unga- 
tion by public or private morks, to pi o vide employment for aU the labour that 
may requue it Theie are many districts in mhich this mill perhaps never be 
the case, but it is unavoidable only in those in mhich there is actually no scope 
for such projects. In all otLei cases some authority should be made responsible 
for seeing that detailed proposals for possible imgatibn morks are morked out 
and brought on to the dislnct programmes, ready for use as occasion arises. 

Parti'" r 
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AdMINISTBA-TIVE Meastjbes. 

371 Order of exeeutzon of loorlcs — Tlic nest question to be considered is 
ibe order to be pursued m carrying out the State irngation works wliicli have 
been leoommeuded, and in encouraging the extension o£ private works It may, 
at first sight, appear that the rule should bo to commence operations in those 
tiaots which are most liable to severe famine, gradually extending them to other 
tracts, as the protection of those first selected becomes as complete as may be 
possible The tracts in ivbich the need is gioatest should, no doubt, leceivo the 
earliest possible attention, but there are many praetical considerations uhich 
render it inadvisable to concentrate all efforts upon them In the first place, the 
progress which can be effected m one particular tract, or on ouo particular work, 
16 hmited to a gieat extent by the amount of local labour available, and, although 
for certain works it may be possible to import outside labour on a largo scale, it 
will generally be inadvisable to do so in tracts very liable to famine An 
excessive concentration of energies on one tract may also mvolve an inconvenient 
derangement of the administrative machmoiy. Greater progress will, thoiefore, 
be m^e by multiplying effoits m widely distant tracts than by conceutiatingall 
efforts m one particular locality. Apait from this, there is always uncertain^ as 
to the provmce or district in which famine may next appear It is, on this account 
alone, desirable that all effort to prevent famine should be diffused luther than 
concentrated , and that in all provinces systematic oigamzation and anungements 
should be made at once, not only for the preparation of protective piojects which 
may be entered in the piogiammes of relief works, but also for their gradual and 
orderly execution in accordance with a prescribed plan We recommend, there- 
fore, that operations should be started all along the hne, and that every province 
be allowed to open its own plan of campaign At the same time it is, of course, 
expedient that the greatest and earhest activity should be displayed m those 
provmces or parts of provinces in which, according to past experience, there 
appears to be the gioatest danger of famine, or which are in most mgent need of 
protection 

372 Qo-operahon of dei^artments — It has been shown that, for greater 
pioteotion against famme, rehanoe must be placed, not only on new State irri- 
gation woiks, but also on the extension of urigation by means of private works 
Foi the construotiou of new State woiks the officers Of the Pubhc Works 
Department will be responsible , on the Civil officers wiU devolve the duty of 
encouraging and stimtdatmg private effort Thus the two departments will not 
only be closely associated m devising measuies of protection and programmes 
of rohef works, but each wiU, even in its own sphere, require the co-operation 
and advice of the other It is of great importance that the revenue officers should 
be freely consulted dunng the earher stages m the preparation of projects for 
State irrigation works Even m the case of works which are cei-tam to be 
xemunerative, many mistakes m the alignment and construction of the distribu- 
tary system will be avoided, if full and complete information is given of the 
nature and distribution of soils within the area to be commanded. In the case 
■of woiks which are imdertaken solely m consideration of their protective merits, 
and which are likely to impose a permanent charge on the State, something 
moie than this is required to ensure that water wdl be distnbuted to the 
best advantage among the villages m which protection is most urgently required. 
We have had the benefit of an interview wi& Sir Edward Buck, K C S.I , who 
■explamed to us the closely detailed system of agncultural statistics instituted 
by Inm while at the head of the Agncultural Department These statistics 
are now maintained for every village m aU those provmces and parts of Bntish 
territory m which the need for extending imgation is at all urgent or pressmg 
Th^ cannot fad to be useful to irrigation officeis who ought to be acquamted 
with, and to make full use of, them before designing any extensions of imga- 
tion The cost of famine rehef m the past, in any particular tract, and the 
amounts of remissions and suspensions of land revenue, are factors that 'wiU also 
have to he considered m connection with particular schemes foi protection 
On the other hand, the Oivd officer will often be glad to receive the co-opera- 
tiou of the Irrigation officer m preparing his own schemes for village works and 
agncultural improvements, not only m the selection of suitable sites, but m the 
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pvopamtion of stnudanl plans and specifications, and of lough estimates of cost 
or quantities of ivorkto be done 


873 The experts of tlie Agncultural Dcpaitment ivill also often be able to 
give very useful advice in connection with schemes for tbe extension of im- 
gation. Tbe Pamine Oommission of 1901 have diawn attention to tbe assist- 
ance wlncb tbis department, may render to tbe woik of protection, and bave 
lomarkcd that “tbe steady application to agricultuial problems of expert le- 
scarcb is tbe erpng necessity of tbe time ” To tbe long list of subjects of 
inquiry suggested by tbo Commission, u e desiie to add that of tbe appbcation 
of water to cultivated crops, u bicli is of sucb importance that we bave consi- 
dered it sepal ately in Chapter XI Tboie is no country in wbicb a wider field 
and better opportimitics exist for sucb inquiries than in India ; and there is none 
in wbicb the results attained are likely to be of greater practical importance 


871 Central Board recommended — In Chapter r\^ we bave proposed a 
loiigb forecast of the oxpOnditiuo which may be mcuried in extending tbe area 
under protection of State imgation works, andm Chapter VI we bave ventured 
to give an idea of the expcndituie which may, in our opinion, be advantageously 
incurred for some > cars to come m tbe encouragement and development of 
private pi-otcctivo uorks These two forecasts, taken together, constitute a 
provisional programme of future protectiie operations It is put forward 
only as a basis of dicoussion The final piogramme wiU depend on tbe general 
view taken b\ the Government of India of oiii recommendations, on questions 
of financial expediency, and on tbo detailed working plans which Local Govern- 
ments mai beicaftcr submit for tboir several Administrations But, whatever 
final programme mav, after due debbcration, be eventually adopted, we desue 
strongly to iccoramcnd that some special arrangement should be made to ensure 
Hint it IS faithfully, iigoroiish, and contmuously prosecuted TVe cannot but 
iccognwc the danger that any programme, however carefully devised, may, in 
collide of time, become almost a dead letter unless measures are taken to 
proicntit "We vent 1110 to suggest that some Central Board or Authority 
should be constituted, and invested with tbe responsibibty of regularly 
watching and icporting process under all beads of tbe programme, and of 
guaiding agaiii'-t any material deviation fiorn tbe working plan for each 
jiroiincc being made n itbout tbe express sanction of tbe Government of India 
Elinor deviations in matters of detail might be permitted with tbe sanction of 
tbe Bonrd 'Wc recognize that circumstances may often arise wbicb may 
lender it impossible to carry out any programme in its entuety ; but tbe con- 
stitution of a Central Board Nnll prevent deviations foi which there is not 
sufficient justification , and it will facilitate le-adjustments of tbe programme, so 
that when slow progress is imavoidable in one provmce, it may be compensated 
for by greater activit}* in another 


375 Inspector- General of In igation —The responsible teebmeal adviser of 
the Government of India is the Inspector-General of IiTigation, who is also Secre- 
tarj’ to tbe Government of India in tbe Lngation, and Roads and Buildings 
Branches of the Pubbe Works Department Tbe adoption, in whole or in part, 
of tbe programme of new State irrigation woiks will give a great deal of extra 
work to this officer We think it of great importance that be should continue to 
examine all projects which may be submitted to tbe Government of India; 
that be should be free to spend a considerable portion of tbe cold weather m visit- 
ing tbe different provinces, inspectmg works m progress and the site of proposed 
new works, and in conferrmg with local officers ; and that, if necesaiy', 
special arrangements should be made for rebeving him of aU but tbe most 
important of bis duties as Secretary at sucb tunes 


376 mnancing of State tcorls and loans for pnvafejmjtrosemenl—fg 
Chapter V 1 1 1 we bave put forward certain proposals for Tbefoture classification 
and financmg of State imgation works, and m Chapter VI (parappb 
we bave made some observations on tbe financing of loans and granfe-m-md for 
agncultural improvements of a protective nature Tbe propos^^ of a techmc^ 
character, and they cannot be conveniently summarized; but their mam object 



124 


IE to ensure a legular supply of funds for tlie excoution of a programme of opem- 
tions wluch shall not he hahlo to interruption to meet budget exigencies. If 
this end can be as siuelj^ attamcd m any other ivay, wo do not desire to piess the 
particulai proposals whioh we have made, and which wiU no doubt ho considered 
on their mente ^ 

377. Hevenve and engineer cslahhshments — Por tlio piosecution of the 
programme of new State irrigation works which wo have lecommonded, a largo 
and permanent increase m the strength of the engineer establishment wiU bo 
necessary. In legard to this, some obsei rations have been made m Chapter X 
It IS hai^y necessary to add that a con espondmg inci ease wiU bo required in 
most of the subordmnte establishments Some mci case in revenue establish- 
ments will also undoubtedly be leqiured, to give full cfEcct to that part of om 
programme which relates to piivatc inigation woi ks Tlio distnbution of taLavi 
advances on a scale so much larger than that hitherto known, the allotment of 
grants-m-aid to impoveiisbcd oulhvatois, and the picpaiation of effective pro- 
grammes of agricultural impiovements and nllage n orbs, cannot be earned out 
without additional estabhshmont We arc, honever, unable to say what the 
inciease will be, and can only dmw attention to the fact that it may be con- 
siderable and must be contemplated 

378 Water -1 ates — There is one point on which we desiic to record an 
emphatic opinion We have not hesitated to recommend a laige imiemunerative 
expenditure for the sake of affording protection to many tracts which are 
urgently m need of it , and we recognize that, even after imgation has been 
mtroduoed, it will be necessary for some time to remit a considerable share of the 
rates until the people have learned to appreciate the advantages of UTigation 
But when that time has come, we think that theie should be a gradual emiance- 
ment of i-ates, until the charges for water are equal to what it is leaUy worth , 
that IS, until the rates charged to an occupier are the maxima compatible with a 
fuU demand for water, and those paid by the owner are a fair share of the 
morease m the value of lus net assets due to imgation We have estimated 
that the completion of all the new State works which we propose, may mvolve 
a permanent net charge for mterest amounting to 43 lakhs per annum , but, if 
this pnnciple is oontmually acted on m practice, we hope that there may even- 
tually be a material diminution of these charges There are some schemes that 
are never hkely to be fully lemunerative , but all should gradually become less and 
less xmiemunerative if care IS taken to raise the charge for water as circumstances 
warrant Brom a mere protective point of view, the more piofitable imgation 
works become, the greater will be the readmess and the capacity of Grovemment 
to sanction further extensions We have not attempted to form any opimon on 
the adequacy of the rates charged foi magation in the different piovmces which 
we have visited , but we have been impressed by the fact, to which we have 
drawn attention m our Bengal Chapter, that the securely protected and flourish- 
ing tract in South Bihai, which is irrigated fi-om the Sone Canals, pays so httle- 
for the water advantages which it has now en 3 oyed for 30 years, that a charge 
for mterest, amountmg to over 6 lakhs, has to be met annually by the general 
tax-payer 

379 Legislation — Theie are many points on which, m the course of this 
report, we have ventured to recommend legislation All legislation that can be 
regarded, rightly or wrongly, as hkely to affect prejudicially a niunber of private 
mterests, is, we are well aware, certain to be strenuously opposed, however desir- 
able it may be m the mterests of the commimity at large Xo doubt, also, the 
expediency of new legislation may depend on many other considerations than 
those which aie advanced by its proposers We have not, however, thought it 
necessary to state m anticipation all the arguments fhat may be urged from 
different pomts for leaving matter's alone But we have thought it our duty to 
pomt out ttiat there are, m many provinces, obstacles to the extension of irrigation 
by State or private works, and to the utilization to the greatest pubhc advantage 
of the wuter-supply of the country, which cannot be effectively removed without 
legislation. 
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- Native States. 

380 In Chapter XXI "Tve have endeavoured to desonbe the present state 
practice of irngation, and the scope which exists for further development in the 
Native States which we visited during our tour, or in ad 3 acent States with regard 
to which evidence has been offered to us We have referred to the obstacle which 
temtonal or political boundaries present to the extension of imgation in India 
by means of State works. Oases m which these difficulties arise are not hkely 
to he so numerous m the larger and self-contained States, such as Hyderabad or 
Mysore, as m those of Ea^putana, Central India, Kathiawar, and Gujerat, many 
of which consist of several and widely scattered blocks But even m the larger 
States difficulties may arise when the mterests of the States and those of the 
British districts beyond them borders are in apparent or leal conflict In all 
such cases the wider appreciation of the necessity for protective mrigation, the 
pubhc spmt of the rulmg chiefs, and the good offices of the Imperial Government 
should suffice to bnng about an arrangement which wiU be eventually satisfactory 
to all parties 


381. We have recommended that comprehensive suiweys be made of aU river- 
basins in the Native States of Eajputana, Central India, Kathiawai, and Gujeiat, 
so as to obtain a fuE programme of the most promising projects for canals and 
storage works These surveys have already been started, with tbe sanction of the 
Government of India, m the Eajputana Agency, under the general supervision 
of Colonel Sir Sumton Jacob, K C I E , E A , whose high and special 
quahflcations for the work to be done are beyond question. We have recently 
been informed that a number of excellent sites for storage works have already 
been found, mcluding one for a large reservoir on the nver Banas in the State 
of Mewai , many of the States have asked for assistance and advice m matters 
of irrigation, while the ruling chiefs are displaymg a personal mterest m the 
results of the mvestigations 


382 Our mquuies m Native States tvere not, however, confined to the 
subject of State irrigation works, ease or We have obtamed much 

valuable and interestmg information as to the measuies adopted for the encourage- 
ment of private imgation works, and for the employment of rehef labour during 
the recent fammes , these may bo usefully compared with the systems m force m 
adjacent British districts where, under sumlar local conditions, the same 
difficulties have to be overcome Here, as elsewhere, these questions form an 
important factor m the whole problem of protection 


< COKOLUSION 

383 Our general conclusion is that theie is a wide but not unlimited field 
in which the Engmeeis and Civil officers can uork together foi the protection 
of the country from famine , partly by the construction of new State imgation 
works, and partly by encouragmg and stunulatmg the extension of imgation by 
means of private works Both methods will involve heavy expenditure on the 
part of the State, upon which there wiU be no direct return, although it may be 
justified by the value of the protection afforded We have endeavoured to 
mdicate not only all the possibilities, but also the limitations to extensions of 
irrigation It has been moumbent on us to consider the latter, but it is the 
former on which we prefer to dwell, and to which we mvite the more earnest 
consideration It is more important to realize what irrigation can do, than what 
it cannot The whole of India can never be protected from famine by imgation 
alone, but imgation can do much to lestect the area and to mitigate the 
mtensity of famine We cannot but repeat, in respect of the measures that we 
propose, the wise warning of the last Eamme Commission that then enduring 
success will depend no less on their effect m evolving a sjnnt of self-help and 
thrift among the people than on their efficiency in securmg the crops from 
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drought Nevertheless, we hope that, jf they are vigorouBly and systematically 
caiTied to completion, they will at least give all the protection from drought that 
irngation is capable of affording, and that the additional security thereby 
conferred on the agricultural classes of India may fend to develop among^ them 
that prudence and practice of thiaft without which irrigation of itself will bo of 
httle permanent or Instmg value 
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